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PREFACE 


In preparing the Second Edition of the MULLARD VALVE AND 
SERVICE GUIDE, the whole of the text has been carefully revised to 
include data on new valves and information concerning new develop- 
ments. The valve data section has been enlarged by over 15 per cent., 
and now contains information on no fewer than 320 different types. 


The arrangement and indexing of the data pages have been simplified 
so that all the information on any one valve is found in a single 
section. Each valve is included only in the section dealing with its 
main function, but details of subsidiary functions and alternative 
applications are also included. Thus, double diode triodes are 
described in the section entitled '' Voltage Amplifying Triodes '', 
but their diode characteristics are quoted as well as the triode 
characteristics. 


Every endeavour has been made to include all normal applications, 
but if additional information is required it can be obtained by apply- 
ing to Mullard Electronic Products, Ltd., Technical Service Dept., 
(Valve Division), Century House, Shaftesbury Avenue, London, 
W.C.2. 


As in the previous edition, the conventional symbols have been used 
throughout, and a list of these symbols is given on a linen fold-out at 
the back of the book. 


An important innovation has been made in Section 8А--“ Direct 
Equivalents "—which now contains a comprehensive alphabetical 
list of nearly one thousand British and American receiving valves, 
There are, in addition, tables of abridged information on '' mainten- 
ance ” valves and recommendations for replacing obsolete valves by 
more modern types. 


Section 11 contains a selection of circuits for receivers, amplifiers 
and other equipment. Most of these have been reviséd to take 
advantage of the improved performance of the latest types of valves. 
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GENERAL INDEX ТО VALVE ТҮРЕ5 


In this section every valve included in this Manual is listed in alpha-numerical 
order. 


Page Page | Page 
A DG7—5 159 EC31 69 
067—6 160 ЕС52 127 
АСО42 178 DK1 210 ЕС53 127 
АСО44 178 DK32 44 EC91 128 
ACO54 210 DK91 : 45 ECC31 70 
АСО64 210 DL2 210 ECC32 211 
ACO84 ` 240 DL33 83 ECC33 71 
ACO84N 210 0135 83 ECC34 72 
AC104 210 DL66 84 ECC35 73 
AL60 182, 210 DL71 85 ECC40 74 
А71 177 0172 86 ECC91 75, 130 
AZ2 210 DL92 87 ECH2 211 
AZ3 182, 210 DL93 88, 126 ECH3 179 
AZ31 112 DL94 89 ECH21 46 
AZ32 240 DO25 210 ECH33 211 
AZ33 210 DO26 183 ECH35 48 
DO30 178 ECH42 49 
DR4—2 158 ECL80 92 
c DR7—5 159 ECR30 161 
DR7—6 160 ECR35 161 
CBL1 180 DT3 210 ECR35P 161 
CBL31 81 DT30 210 ECR60 162 
CCH35 44 DW2 177 EE50 179 
CL4 480 DW3 182, 210 EF2 211 
CL6 183, 210 DW4 182, 210 EF5 211 
EC 82 | DW4—350 177 | EF6 184, 211 
CY! 180 руу4--500 177 ЕЕВ 184, 211 
СҮ? 183, 210 ЕР9 179 
СҮЗ1 112, 180 EF22 24 
CY32 210 E БЕЙ 25,179 
EASO 62 | Ene. 21 
D EAB1 184, 209, 211 EF39 27 
ЕАС91 45 EF40 27 
DAC1 210 EAF41 211 EF41 29 
DAC32 66 EAF42 22 ЕЕ42 30 
DAF91 17 EB4 184, 211 EF50 34 
DB4—2 158 EB34 62 EF54 34 
DB7—5 159 EB41 62 EF55 2 32 
087—6 160 ЕВ91 63 EF80 33 
рғ 210 ЕВСЗ 179 EF91 34 
DF33 18 EBC33 66 EF92 36 
DF66 19 EBC41 67 ЕЕМ1 209, 211 
DF70 20 EBF80 23 EH2 "241 
DF91 20 EBL1 179 179 
DF92 21 | EBL21 9 | EK2 
064—2 158 ЕВІЗ1 91 ЕКЗ 184, 211 
(s 
[Mullard] —————————————— 
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МУУ22--14 164 
МУУ22--14С 164 
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MW31—7 211 
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VALVE TYPE NOMENCLATURE 


1, RECEIVING VALVES 


The type nomenclature for Mullard Receiving Valves generally consists of two 
or three letters followed by two figures. These symbols provide information 
concerning the principal uses of the valves, the heater or filament rating, and the 
type of base, according to the following code :— 


The first letter indicates the filament or heater voltage or current : 


А--4.0 V filament G—5.0 V heater 
C—200 mA heater K—2.0 V filament 
р--0.5 V to 1.5 V filament P —300 mA heater 
Е--6.3 V heater U—100 mA heater 


The second and subsequent letters indicate the general class of valve : 


A-——single diode H—-hexode О —поподе 
B—double diode K—heptode or octode 
C—triode L —output pentode X —full-wave gas-filled 
D—output triode M—electron beam rectifier 
E —tetrodé indicator Y—half-wave rectifier 
Е —voltage amplifying N—gas triode 
pentode *P —secondary emission Z—full-wave rectifier 
valve 


*Used as a third letter only. 
Note : Two of the above letters may be combined, е... BC— double diode triode. 


The first figure indicates the type of base : 


2--В8С (Loctal) base 6 & 7 Sub-miniature construction 
3—Octal b 

4 БАХЬ шаг 8—B9A (Noval) base 

5—B9G and other special bases 9—B7G base 


The second figure indicates the order of development, and serves to distinguish 
between two or more valves of the same type but of different performance 
ratings. 
Example : ECH35 E С H 3 5 

6.3 V heater triode hexode octalbase fifth development 
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VALVE TYPE NOMENCLATURE 
2. TRANSMITTING VALVES 


The type nomenclature for valves included in the Transmitting and Industrial 
range consists of two or more letters followed by two sets of figures. These 
symbols provide information concerning the principal uses and power ratings 
of the valves, according to the following code. It is pointed out, however, that 
іп a very few instances, It has not been possible to adhere strictly to this code. 


The first letter indicates the general class of valve : 
M—Triode suitable for use as a low frequency power valve in amplifiers, or 
as a modulator in transmitting equipment. 
P —R.F. power pentode 
Q—R.F. power tetrode 
T—R.F. power triode 
R —Rectifier 


Note : For valves having dual systems, the code letters for both systems are 
used—e.g., “ОО” denotes a double tetrode. 


The second letter indicates the type of cathode : 


X—Directly heated. Tungsten filament. 
Y —Directly heated. Thoriated Tungsten filament. 
*Z— Directly heated. Oxide-coated filament. 
V —Indirectly heated. Oxide-coated cathode. 
* For mercury-vapour rectifiers, all of which have oxide-coated filaments, the 


letter “С” is used in place of 52”, to avoid confusion with high vacuum 
rectifiers. 


The third letter. Valves having silica envelopes are distinguished by the letter 
“5” following the second letter of the type nomenclature. 


The first group of numbers, immediately following the letters shows the 
approximate anode voltage in kilovolts : 


Thus, 05 represents 0.5 KV — 500 V. 
1 represents | KV = 1,000 V. 
2 represents 2 KV = 2,000 V. 
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The second group of figures varies in significance according to the type and 
size of the valve : 


(a) For L.F. and R.F. power valves up to 5 KW dissipation, the figures 
indicate the maximum permissible anode dissipation in watts ; 


(b) For larger water-cooled valves the figures indicate the output in kilo- 
watts—the anode dissipation of such valves is not usually an important 
limiting factor ; y 


(c) For all types of rectifiers the figures indicate the maximum rectified 
output current in milli-amperes per valve. 


Examples 


QY2-100 —R.F. power tetrode with thoriated tungsten filament. Rated 
to work at 2,000 V and to dissipate 100 watts continuously. 


ООУ07-40 —Twin  beam-tetrode with  indirectly-heated oxide-coated 
cathode. Rated to work at 750 V and to dissipate 40 watts 
continuously (20 watts at each anode). 


TXI2-20W — К.Е. power triode, water-cooled, with tungsten filament. 
Rated to work at 12,000 V and for an output of 20 KW. 


RG3-250 —Mercury-vapour rectifier rated to work at 3,000 V and to 
give a maximum rectified output of 250 mA. 
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GENERAL OPERATIONAL RECOMMENDATIONS 
f. VACUUM VALVES 


Interpretation of Data 


The principal characteristics quoted for each valve in this book are normally 
those corresponding to a value of anode current representing typical operating 
conditions. The control grid voltage given for this anode current is approximate 
only, the anode current being taken as the standard. 


The values given are the mean values of measurements made on a large number 
of valves. 


Where the “ equivalent noise resistance ” (Req) is quoted, this is the value of 
a resistance which, if introduced into the grid circuit of a perfectly noiseless 
valve, would produce noise of the same level as that of the shot and partition 
noise occurring in the actual valve. 


The values of input damping resistance represent the extent to which a parallel 
tuned circuit would be damped by the valve at the stated frequency. 


Limiting Values 


The operating maxima quoted on individual data sheets should on no account 
be exceeded. The following general limitations should also be observed, and should 
be interpreted in conjunction with British Standard Specification No. 1106, 
“ Code of Practice on the Use of Radio Valves in Equipment ”, upon which these 
notes have, in part, been based. 


Where reference is made to a particular electrode, it should also be considered 
as referring to an electrode performing a similar function in a more complex valve. 


Filament 
(a) Valves with 2-volt Filaments 
The filament voltage should be maintained between + 7 per cent. of the rated 


value. If, however, some variation of the valve characteristics is acceptable, the 
filament voltage limits may be extended to -- 10 per cent. 


(b) Valves with 1.4-volt Filaments 

(i) Dry-battery Operation. Valves with 1.4-volt filaments are designed to 
be operated from a dry-cell battery with a rated terminal voltage of 
1.5 V. In no circumstances should the voltage across any |.4-volt section 
of filament exceed 1.6 V. If these valves are operated with their filaments 
in series from dry batteries with a higher terminal voltage, shunting 
resistors may be required to ensure the correct voltage across individual 
1.4-volt filaments. 


(li) Accumulator ог Mains Operation. When valves with |.4-volt filaments 
are operated from an accumulator or from a mains supply unit, the 
voltage drop across each [.4-volt section of filament of valves with rated 
filament current should have a nominal value of 1.3 V and should be 
maintained between 1.25 V and 1.4 V at normal line voltage, that is to 
say at voltages equivalent to 2 volts per cell for accumulators or to 
nominal line voltage for supply mains. If the filaments are operated in 
series, shunting resistors may be required to ensure the correct voltage 
across individual |.4-volt filaments. 
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(с) Thoriated Tungsten Filaments 


With thoriated tungsten and oxide-coated filaments, temporary variations of 
filament voltage due to mains fluctuations and so forth are permissible provided 
they do not exceed + 5 per cent. ; but any permanent deviation from the pub- 
lished figures will definitely reduce the life of the valve. With this type of 
filament under-running may result in more serious damage than over-running. 


Heater (indirectly-heated valves) 


Heater voltages should be maintained within -+7 per cent. of the rated values. 
Under-running the heater may cause as much damage to a valve as over-running. 
Where it is permissible to operate heaters in series, this is clearly stated in the 
data. When heaters are so operated the heater current should be maintained 
within + 5 per cent. of the rated value. 


Cathode 


Cathode voltages, with respect to earth, should be kept as low as possible. 
Maximum values for specific valves are indicated in the data. 

In order to avoid hum and instability, the heater-cathode path Should not be 
included either in the A.F. or the R.F. circuit. This precaution is particularly 
important where the signal level is low. 


Disintegration of the cathode coating may occur in both indirectly-heated and 
directly-heated rectifiers if the total resistance in series with the anode is less than 
that specified in the data for the particular valve. The value of the resistance 
depends upon the effective resistance, Rt, due to the transformer. 
Re = R, + пр 

where : 

Rs = Resistance of the transformer secondary in anode circuit. 

Rp = Resistance of the transformer primary. 

n =Primary to secondary ratio in half-wave circuits or primary to half 

secondary ratio in full-wave circuits. 


If the resistance Ққ is less than the minimum specified value for the series resis- 
tance, an additional series resistance must be included. 


Unless otherwise stated the maximum cathode-to-heater voltage specified for a 
particular valve ts intended to be the D.C. value or the R.M.S. value provided that 
the peak value does not exeed 1.4 times this figure. This point should receive 
particular attention in inverse feed-back circuits in which the cathode bias 
resistor is not decoupled. 


Control Grid 


The resistance in series with the control grid must be kept as low as possible, 
and should in no circumstances exceed the maximum value quoted in the data. 
Care should be taken when selecting valves for use as oscillators or for 
other circuit conditions where appreciable grid current is drawn, to ensure that 
the maximum grid ratings are not exceeded. 

If grid bias is provided by grid rectification, precautions should be taken to ensure 
that the valve ratings will not be exceeded in the event of loss of drive. Normally 
this risk is avoided by providing a certain amount of cathode bias. 
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Screen Grid 


In circuits where large anode voltage swing occurs, care should be taken that the 
maximum screen-grid dissipation is not exceeded. 

The method of feeding the screen grid will have a considerable effect on the 
cross-modulation characteristics of valves designed for operation over a large 
A.V.C. range. Recommendations in this connection are given in the data 
for individual valves. 


Suppressor Grid 


Suppressor grids should be maintained at cathode potential, except in applications 
for which conditions involving the application of voltage to the suppressor grid 
are quoted in data. 

For applications where it is desired to employ the secondary emission character- 
istic of a valve, it should be noted that this characteristic may vary considerably 
between valve and valve, and the circuit design should not be critical in this 
respect. On account of this variability, the use of this characteristic is in general 
not recommended. 


Mounting 


Care should be taken when mounting in a horizontal position indirectly-heated 
valves having high mutual conductance and directly-heated valves having 
long filaments to ensure that the major axis of the first grid or the plane of the 
filament is vertical. 

Valves not falling within this category may be mounted in any position. 


Ventilation 


Adequate ventilation for the dissipation of heat must be provided, particularly 
for power valves and rectifiers. 


General 


Valves should not be operated without a D.C. connection between each electrode 
and the cathode. Any apparent advantage to be gained by so doing may be 
neutralised by secondary emission from the electrode concerned. 


2, MERCURY VAPOUR RECTIFIERS 


Filament Supply 


(a) When a mercury vapour rectifier is first Installed, and before it is put into 
service, the valve should be run for at least half an hour at its normal filament 
voltage but without H.T., in order to vaporise any mercury which may have been 
deposited on the anode or cathode during transit. This precaution should also 
be taken before putting into service a mercury vapour rectifier which has been 
out of use or in store for any considerable period. 


(b) When starting up the equipment at any time, the filament must be allowed 
to attain full working temperature and the condensed mercury temperature 
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must be within the prescribed limits, before the anode supply is switched on. 
Unless otherwise stated, this requires a delay of at least one minute and consider- 
ably longer if the ambient temperature is appreciably less than the prescribed 
condensed mercury temperature. The delay is preferably obtained by an auto- 
matic switch. 


Neglect of either precautions (a) or (b) may result in immediate and 
irreparable damage to the valve. 


(c) It is very important that the filament voltage is accurately adjusted to the 
correct value. À permanent deviation greater than 2 per cent. may result in a 
considerable reduction in the life of the valve. Temporary fluctuations, not 
exceeding 5 per cent., will not appreciably affect the life of the valve. 


(d) To ensure maximum life from a directly heated valve, it is advisable that the 
filament supply should be 90° + 30° out of phase with the anode supply. 


Mounting and Cooling 


Mercury vapour rectifiers must always be mounted vertically with the cathode 
connections at the lower end. 


Any increase of temperature above the specified value reduces the safe peak 
inverse voltage of the valve. 


Free circulation of air must be provided and if any form of screening box is 
employed it must have suitable openings at top and bottom for ventilation. It 
is preferable, however, to use expanded metal or close wire mesh for the screen. 


The figures for the condensed mercury temperatures specified in the data 
should be taken as the limiting conditions, since this is the factor which deter- 
mines both the safe peak inverse voltage and the life of the cathode. The ambient 
temperature is given only for guidance in equipment not using forced air cooling. 


Screening and R.F. Filter Circuits 


(a) In order to prevent ionisation of the mercury vapour (and consequent 
flash-over) due to strong R.F. fields, it may be necessary to enclose the rectifiers 
in a separate earthed screening box. For the same reason R.F. filters should be 
employed to prevent high-frequency current being passed back to the rectifiers, 
by way of the H.T. supply leads or other wiring. 


(b) High-frequency disturbances, usually due to oscillation in the transformer 
windings, are often produced by mercury vapour rectifiers, and may cause inter- 
ference in receiving apparatus situated near the rectifier unit. Small R.F. chokes 
or resistors in the anode leads will generally reduce the interference, and screening 
as recommended in paragraph (a) above may also be adopted, with R.F. filters 
in all leads emerging from the screen. 


Short Circuit Protection 
To prevent damage to the rectifier in the event of a short circuit on the D.C. side: 


it is advisable to include a fuse of suitable rating in the anode circuit of each 
rectifier. 


SZ Page 13 


3 


GENERAL 
OPERATIONAL 
RECOMMENDATIONS 


Smoothing Circuits 


In order tolimit the peak anode current іп a rectifier it is necessary that a choke, 
having the specified minimum inductance, should precede the first smoothing 
capacitor. 

To ensure good voltage regulation on fluctuating loads, the value of C should be 
suitable for the maximum current to be taken and the value of L should be large 
enough to give uninterrupted current at minimum load. 

The output voltages quoted in the data refer to ideal conditions and in 
practice allowance must be made for voltage losses in the choke and transformer. 
When rectifier circuits are designed to provide maximum output voltage at a 
specified load, the permissible peak inverse voltage will be exceeded if the load 
current is decreased. 
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VOLTAGE AMPLIFYING PENTODES 


BATTERY 

Type Description Vr Base Page 
DAF91 Miniature single diode A.F. pentode 1.4 B7G 17 
DF33 Variable-mu H.F. pentode ... eas 1.4 Octal 18 
DF66 Sub-miniature A.F. pentode is 0.625 BSA 19 
DF70 Sub-miniature A.F. pentode one 0.625 B8D 20 
DF91 Miniature variable-mu H.F. pentode 1.4 B7G 20 

DF92 Miniature H.F. pentode with sharp 
cut-off characteristics ... А 1.4 B7G 21 
KF35 Variable-mu H.F. pentode ... ves 2.0 Octal 36 

A.C. MAINS 

Туре Description Му Base Page 

*EAF42 Single diode variable~mu H.F. ог A.F. 
репсоде ... š м 6.3 ВВА 22 

ТЕВЕВО Double diode variable-mu H.F. or 
A.F. pentode m v — 6.3 Noval 23 

(В9А) 
*EF22 Variable-mu H.F. pentode у. 6.3 Loctal 24 
(B8G) 

*EF36 A.F. pentode ... Э z d 6.3 Octal 25 
*EF37 Low microphony A.F. pentode  ... 6.3 Octal 25 

*EF37A Low microphony, low hum A.F. 
pentode  ... 255 Эс 63 Octal 25 
*EF39 Variable-mu H.F. Sama sit 6.3 Octal 27 
*EF40 Low microphony А.Ғ. pentode  ... 6.3 ВВА 27 
*EF41 Variable-mu H.F. pentode vas 6.3 B8A 29 

EF42 H.F. pentode with sharp. cut-off 
characteristics ... 2 6.3 ВВА 30 

ТЕЕ50 Short wave Н.Ғ. pentode with sharp 
cut-off characteristics — ... is 63 B9G 31 

ТЕБ5А V.H.F. репсоде with Sarp, cut—off 
characteristics .. 6.3 B9G 31 

EF55 V.H.F. pentode with ай cut—off 
characteristics .. 5 TA 6.3 BIG 32 

(аяны 
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PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


A.C. M 


AINS (contd.) 
Type Description 
ЇЕЕВО Television H.F. pentode for use аз 


R.F. or І.Е. amplifier, video ampli- 
fier or as frequency changer 


1EF91 Miniature H.F. pentode suitable 
for use as amplifier or as 
frequency changer Е 


*ЕР92 Miniature Н.Е. pentode with varia- 
ble-mu characteristics E 


Уһ 


63 


6.3 


6.3 


Base 


Noval 
(В9А) 


B7G 


B7G 


*These valves have heaters rated at 0.2 А and suitable for either 


parallel or series operation. 


tThese valves have heaters rated at 0.3 А and suitable for either 


parallel or series operation. 


р.С./А.С, MAINS 


ES 
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Type Description 


UAF42 Single diode variable-mu Н.Е. or 
A.F. pentode : «is Бэ 


UBF80 Double diode variable-mu Н.Е, or 
A.F. pentode ха. as 
UF41 Variable-mu Н.Е. pentode 


UF42 Н.Е. pentode with ша cut-off 
characteristics : > 


SSF 


Base 


ВВА 
Мома! 
(894) 
ввА 


ВВА 


Page 


33 


34 


36 


Page 
37 
38 
39 


41 


VALVE DATA 
PREFERRED ТҮРЕ5 


VOLTAGE AMPLIFYING PENTODES А 


Miniature single diode pentode with sharp cut-off DAF 91! 
characteristics, primarily intended for use as A.F. voltage 

amplifier. The diode section, which is located at the 

negative end of the filament is available as demodulator 

or as A.V.C. rectifier 


FILAMENT 
Ч, 14М lr 0.05 A Suitable for D.C. operation only 
CAPACITANCES 
Сан 02 upF 
Cin 22 uuF 
Cout 2.4 puF 
CHARACTERISTICS 
Va 67.5 90 M 
Уа 67.5 90 M 
Va 0 0 у 
А 1.6 2.7 тА 
lga 0.4 0.5 mA 
Em 625 720 ШАМ 
га (арргох.) 0.6 0.5 мо 
OPERATING CONDITIONS 
As R.C. coupled, A.F. amplifier, „Уп 7 
V» 45 45 45 45 45 45 M 
Rs 0.27 S 27 07 % 47 47 047 10 10 10 Ма 
а 80 0 80 50 50 50 25 25 25 pA 
Res 1.0 1.0 1.0 1.8 1.8 18 39 3.9 3.9 MQ 
Ша 232 232 232 146 146 146 77 77 77 pA 
Rg:* 0.47 1.0 4.7 10 47 10 22 47 10 MQ 
Voutr,m,s, 1.55 1.94 225 215 275 2.85 28 3.25 3.5 M 
Vout/Vin 31 38.8 45 43 55 57 56 65 70 
О 24 19 1.2 2.0 17 16 29 24 20 % 
Voutir, ш,8,) 
(01289, 33.95 6.0 7.55 5.0 7.4 76 56 6.5 6.9 v 
Vout/Vin 30.4 353 397 416 493 506 56 59 62.7 


(Ою--5%) 


Vb 675 675 67.5 675 67.5 67.5 67.5 675 67.5 M 
Ка 027 027 0.27 047 047 047 10 1.0 10 Ма 
la 145 145 145 87 87 87 45 45 45 uA 
Rgs 1.0 1.0 1.0 1.8 1.8 18 39 39 3.9 MQ 
lea 41 41 41 25 25 25 B B 13 НА 
Rg,* 0.47 1.0 4.7 1.0 47 10 22 47 10 Ма 
Voutr.ms 4| 50 57 55 68 70 71 82 865 V 
Мо Ма 4! 50 57 55 68 70 71 82 86.5 

Digt 18 13 1.6 17 2.0 21 23 25 27 % 

Out(T,m.8,) 

(Ока =5%)9.85 12.6 152 10.4 139 148 100 128 13.4 M 
Vout/Vin 379 45 506 496 603 618 668 78.8 


Diot=5%) 
š * Grid resistance of following valve 


a 
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VALVE DATA 
PREFERRED TYPES 


А VOLTAGE AMPLIFYING PENTODES 


БӘРІ OPERATING CONDITIONS (contd.) 
(contd) As R.C. coupled A.F. amplifier (Vg, =0) 


М 90 90 90 90 90 90 90 90 90 у 
Rs 027 027 027 047 047 04 IO 10 10 ма 
la 220 220 220 130 130 130 65 65 65 uA 
Res 1.0 1.0 1.0 18 1.8 13 39 39 39 МО 
les в 61 6! 36 36 36 18.7 187 187 pA 
Ка" 047 1.0 47 1.0 47 10 22 47 10 MQ 
Мог. тв, 4.9 6.0 6.9 6.65 8.35 87 90 104 11.0 У 
Vout/Vin 49 60 69 66.5 83.5 87 90 104 110 
Diot 0.8 1.4 2.0 i. 3.1 35 30 33 36 % 
Voutgr,m s, 14.4 17.5 20 165 203 210 15.1 174 176 ү 
(D. =85%) 
Vout/Vin 424 515 589 59 725 75 84 968 103.5 
= 59, 
(Ре =5%) *Grid resistance of following valve 
LIMITING VALUES 
Va max. 90 v 
Vga тах. 90 M 
Ve, max. 0 ү 
|; тах. 45 mA 
laa max. 025 тА 
BASE : DIMENSIONS : 
B7G L=54 mm 
р--19тга 
DF 33 H.F. pentode with variable-mu characteristics 
FILAMENT 
V; І.4У d; 0.05 А Suitable for D.C. operation only 
CAPACITANCES 
Ca gi «0.007 puF 
Cin 38 ціҒ 
Cout 9.5 puf 
OPERATING CONDITIONS 
ь 90 M 
Ves 90 у 
Va 0 M 
la 12 mA 
les 03 mA 
Em 750 ЏАЈМ 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


LIMITING VALUES DF 33 
V, max. 110 ү td 
Vea max. 110 v (contd.) 
BASE : DIMENSIONS : 
Octal L=102 mm 
D=30 mm 


کک کے 
Subminiature A.F. voltage amplifying pentode for use in DF 66‏ 
hearing aids.‏ 
FILAMENT‏ 
V: 0.625 У lr 15mA Suitable for D.C. operation only‏ 
MOUNTING POSITION Any‏ 

Direct soldered connections to the leads must be at least 

5 mm from the seal and any bending of the leads at least 

1.5 mm from the seal 


CAPACITANCES (measured without external screen) 


Ca gi «0.15 ціҒ 
Cin 1.6 puF 
Cout 22 шағ 
CHARACTERISTICS 
5 22.5 M 
Vea 22.5 M 
la 50 pA 
les 15 pA 
n —1.05 ۷ 
£n 100 A/V 
Ta 22 мо 
Нят-683 115 
OPERATING CONDITIONS As R.C. coupled A.F. amplifier 
With grid 
With fixed bias current bias 
Vo 22.5 22.5 M 
Ка 1.0 10 MQ 
Ка 2.0 27 ма 
Ма -0.625 - M 
Ra - 10 ма 
lk 16 16 uA 
Vout/Vin 33 35 
5 5 ма 
* Grid resistance of following valve 
LIMITING VALUES 
М» max. 45 у 
Vga max. 45 v 
КӨКТІ lk тах. 100 uA 
кы 9з BASE DIMENSIONS 
spot, BSA L=28 mm (plus 32 mm leads) 
00000 12| D=6.1 mm x8.4 mm 
$2 9, 
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VALVE РАТА 
PREFERRED TYPES 
A VOLTAGE AMPLIFYING PENTODES 
и... 
ОР 70 Subminiature A.F. voltage amplifying pentode бог use in 
hearing aids 


FILAMENT 

У; 0.625 М Ie2S mA Suitable for D.C. operation only 

Direct soldered connections to the leads of this valve must be at 
least 5 mm from the seal and any bending of the valve leads must 
be at least 1.5 mm from the seal 


CAPACITANCES (Measured without external screen) 


Ca gr <0.5 per 
Cin 1.6 uF 
Cout 2.4 uF 
CHARACTERISTICS 
Va 30 v 
Vas 30 У 
Ма 0 M 
la 0.375 uA 
lga 0.125 uA 
Еш 0.22 тА/У 
Га 0.5 ма 
OPERATING CONDITIONS AS RC COUPLED А.Ғ, 
AMPLIFIER 
Уу 30 30 30 45 M 
Ма -0.625 -0.625 -0.625 -0.625 V 
Res 1.5 3.3 1.5 33 MQ 
lk 48 24 81 40 uA 
Ra 0.47 1.0 0.47 1.0 МО 
Vout/Vin 37 44 43 5 


7 
3.3 3.3 3.3 33 MQ 
*Grid resistance of following valve 


LIMITING VALUES 


Va тах. 45 ү 
Ма; max. 45 v 
lk max. 500 pA 
BASE : DIMENSIONS : 
B8D L —29.5 mm plus 32 mm leads 
р--10.1 mm 
DF 91 Miniature H.F. pentode with variable-mu characteristics 
FILAMENT 
Vr 1.4 V k 0.05 А Suitable for D.C. operation only 
CAPACITANCES 
Ca gi «0.0 puF 
Cin 3.6 uF 
Cout 7.5 uF 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


OPERATING CONDITIONS DF 91 
Ма 45 67.5 90 90 M ontd.) 
Ves 45 675 45 675 V (contd. 
Ма 0 0 0 0 M 
la 1.7 3.4 1.8 35 mA 
les 0.7 1.5 0.65 14 mA 
£m 700 875 750 900 нА/У 
Ма (га = 10ЏАЈМ) -10 -16 -10 -16 у 
гь 0.35 0.25 0.8 05 ма 
Ras - - 68 15 ко 
LIMITING VALUES 
Va max. 90 Уу 
Vgs cb) тах. 90 M 
Vgs max. 67.5 M 
Ма max. 0 M 
|; max. 55 mA 
BASE DIMENSIONS 
B7G L—54 mm 
38 D=19 mm 
Miniature H.F. pentode with sharp cut-off characteristics DF 92 


FILAMENT 
Vr 14 У Hh 005 А Suitable for D.C. operation only 


MOUNTING POSITION Any 
CAPACITANCES (Measured without external screening) 


Са gl <0.01 pF 
Cin 3.6 па 
Cout 7.5 vF 
CHARACTERISTICS 
V 90 у 
67.5 у 
0 v 
3.7 mA 
1.4 mA 
10 mA/V 
0.5 MQ 
11 

90 V 
90 V 
70 у 
0 У 
6.0 тА 
DIMENSIONS 

L=54 mm 

D=19 mm 

(anum 
Mullard 
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VALVE DATA 
PREFERRED ТҮРЕ5 


А VOLTAGE AMPLIFYING PENTODES 


EAF 42 Single diode Н.Е. pentode with variable-mu characteristics 


HEATER 
Vn 63V h 0.2 A Suitable for series or parallel operation 
CAPACITANCES 
Pentode Section Diode Section 
Ca gi <0.002 uuF Саак 3.8 ШАР 
Сош 5 uuf Cad-gi «0.0015 uuF 
Cta 4.5 ШЕ Сай-а <015 ші 


OPERATING CONDITIONS AS R.F. OR I.F. AMPLIFIER 


Vy Ve 250 v 
ва 110 ка 
Үг 85 M 
Rx 310 о 
Va -2.0 У 
la 5.0 mA 
les 1.5 mA 
gm 20 mA/V 
Га 1.4 ма 
Ugi-ga 18 
n -43 V 
Req 7.5 ка 
*For 100:1 reduction in mutual 
conductance 
LIMITING VALUES 
Pentode Section 
Va (b; max. 550 У 
Ма тах. 300 V 
pa max. 2 уу 
Үнэ, тах. 550 У 
Vg» (1,=2.5 mA) max. 300 M 
Vea (la=5.0 mA) тах, 125 У 
Pga max. 0.3 w 
lx max. 10 mA 
Rg,-x max. 3 ма 
Му_к max. 100 ү 
Diode Section 

Vad (pk, max. 200 M 
laa max. 0.8 mA 
Vaa max. (laa +0.3 uA) io 3 
Чих тах. V 

BASE: DIMENSIONS: 

B8A L=60 mm 

р--22 mm 
Сарны 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


ин 


Double diode variable-mu НЕР. or A.F. pentode EBF 80 
HEATER Preliminary 
Vn 63У 1.0.3 А Suitable for series or parallel operation data 
CAPACITANCES 
Ca ds1 <0.0008 puuF 
са”а—1 <0.001 uuF 
Cada <0.2 uF 
Саға а <0.05 uuF 
Pentode Section ca gi «0.0025 puF 
Cout 4.6 uF 
Cin 4.0 uF 
Cg; h «0.07 uF 
Diode Section — ct. x 2.15 uF 
Салах 2.35 uuF 
Ca’ dad «0.35 uF 


OPERATING CONDITIONS 
As К.Р. ог І.Е. amplifier 


NEA 250 у 
ий 95 ко 
үш 5 
h^ 50 mA 
les 175 mA 
-2.0 ү 
Rr. 300 о 
D 22 тА/У 
E 15 МО 
142581) 18 
R 


eq 6,800 о 
Va (ог 100:1 reduction in gm -41.5 ү 


OPERATING CONDITIONS 
As R.C. coupled A.F, amplifier 


V» 250 250 250 250 M 
Ка 0.22 0.1 022 0.1 
la 0.75 1.5 075 1.5 mA 
Res 0.82 0.39 0.1 047 Ма 
n 0.30 053 025 050 тА 
Rx 1,800 1,000 0 0 о 
Ка 1 10 10 MQ 
Vout/Vin 110 80 160 110 
*Vout=(r,m,s,) 19 18 19 19 M 
** Re 0.68 0.33 0.68 033 МО 
*Diot=5% **Grid resistor of following valve 
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YALVE DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


EBF80 LIMITING VALUES 


Pentode Section Мао) max. 550 V 
(contd.) Va max. 300 у 
ра max. 1.5 w 
Увс, max. 550 У 
Vg, max. (1.<2.5 тА) 300 У 
Vea тах. (la=5 mA) 125 M 
Раз max. 0.3 w 
lx тах. 40 mA 
“Қа, max. 3 ма 
Уух max. 100 У 
Diode Section — Марк) max. 200 v 
laa max. 0.8 mA 
*Rg; x max.=22M О if grid current bias is 
employed. 
BASE: DIMENSIONS: 
B9A L—67 mm 
(Noval) D=22.2 mm 
EF 22 H.F. pentode with variable-mu characteristics 
HEATER 
Vn63V 1Һ0.2А Suitable for series or parallel operation 
CAPACITANCES 
Ca-g1 <0.002 puF 
Cin 5.5 uF 
Cout 6.4 per 
OPERATING CONDITIONS 
У, 250 250 250 У 
Va 0 0 0 v 
Res 82 82 82 KQ 
Ry 330 330 330 о 
Vg -2.5 -46 -58 M 
m 100 — 250 У 
la 6 — - mA 
1 1.7 - - тА 
2,200 22 4.5 pA/V 
| 1.2 >10 >10 MQ 
7 == a 
6.2 - - ка 
Ма) max. 550 У 
У, тах. 300 V 
pa max. 2 w 
Уа max. 550 M 
Vas (la «3.0 mA) max. 300 у 
Vga (la = 6.0 mA) max. 125 у 
Pga max. 0.3 w 
x max. 10 тА 
BASE: DIMENSIONS: 
B8G L—91 mm 
D=29 mm 
(amu 
Mullard 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES А 


EF36 General purpose A.F. pentode EF 36 
EF37 General purpose low-microphony A.F. pentode EF 37 
HEATER 


Уһ 6.3V In 0.2A Suitable for D.C./A.C. operation 
For ratings, characteristics and operating conditions 
see EF37A below 


High gain low microphony, low hum А.Е, pentode, ЕЕ 37А 
primarily intended for use іп pre-amplifier stages 


HEATER 
Vn 63 V In 0.2 A Suitable for D.C./A.C. operation 


CAPACITANCES 
Ca.gi «0.02 uF 
Cin 5.5 uF 
Cout 8.5 ppF 
CHARACTERISTICS 
Va 250 M 
Vaa 100 у 
Үг 0 
la 3 mA 
Va -2 M 
las 0.8 mA 
Еш 18 mA/V 
га 2.5 MQ 
Без 28 


OPERATING CONDITIONS 
As R.C. coupled A.F. amplifier connected as pentode 


V» Ra і Rep Rx Nout **Vout “Ка 
(V) (КО) (mA) (КО) (КО) Vin (Усаа) (КО) 
100 3.4 330 1.2 115 80 330 


400 

350 100 29 330 12 112 69 330 
300 100 25 330 1.2 108 59 330 
250 100 21 330 12 103 49 330 
200 100 17 330 12 98 39 330 
400 20 18 60 22 180 81 680 
350 220 16 680 22 176 69 680 
300 220 13 680 22 170 58 680 
250 20 11 680 22 16 48 680 
200 20 09 690 22 152 37 680 


*Rg, is the grid resistance of the following valve 
**Diot=5% 
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УАГУЕ DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


EF 37A 
(contd.) 
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OPERATING CONDITIONS 
As R.C. coupled A.F. amplifier connected as triode with gs connected 


to a and g, connected to k 


Vo 

(У) 
400 
350 
300 
250 
200 


400 
350 
300 
250 
200 


400 
350 
300 
250 
200 


Ва ћ 
(K Q) (mA) 
47 4.6 
47 4.0 
47 3.4 
47 2.8 
47 2.3 
100 2.4 
400 2.1 
100 1.8 
100 1.5 
100 12 
220 12 
220 1.0 
220 0.9 
220 08 
220 0.6 


Rx Vout Vous] Ори 
(КО) Vm (Vr.ma) (%) 
12 484 67 4.5 
12 182 57 4.4 
12 480 48 4.3 
12 177 38 4.2 
12 175 29 4.0 
22 201 66 3.9 
22 200 57 3.9 
22 199 48 38 
22 197 38 37 
22 19.5 28 3.5 
39 206 61 3.4 
39 204 52 3.3 
39 203 44 3.3 
39 202 35 32 
39 200 26 3.0 


Қы” 
ка) 
150 
150 
150 
150 
150 


330 
330 
330 
330 
330 


680 
680 
680 
680 
680 


TOutput voltage and distortion at start of positive 
grid current. At lower output voltage the dis- 
tortion is approximately proportional to the 
voltage. 


*Rg, is the grid resistance of the following valve. 


LIMITING VALUES 


Vao max. 


У, max. 
pa max. 


Ур) тах. 


Vga max. 
Ре; max. 
lk max. 

lga max. 
Rgı-x max. (self bias) 


Как тах, (fixed bias) 
Vn. x max. 


Зу 


BASE: 


Octal 


550 v 

300 M 

1 w 

550 v 

150 У 

0.3 w 

6 mA 

14 mA 

3 ма 

1 ма 

100 У 

DIMENSIONS: 
L=100 mm 
D=32 mm 


VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


a‏ سس 


H.F. pentode with variable-mu characteristics EF 39 


HEATER 
Vn 63V 0.2 А Suitable for series or parallel operation 
CAPACITANCES 
Gn «0.003  yyF 
Cin 5.5 uuF 
Cout 72 uF 
OPERATING CONDITIONS 
Va 200 200 250 250 M 
Res 68 68 82 82 ка 
Ма 100 100 100 100 M 
Ves 0 0 0 0 M 
" -2.5 -39 -2.5 -49 У 
l. 6.0 - 6.0 - mA 
les 1.7 - 1.7 — mA 
£m 22 0.0055 2.2 0.0045 mA/V 
га 0.9 >10 125 >10 мо 
Re 330 330 330 330 а 


LIMITING VALUES 


Vaio) тах. 550 У 
Va тах. 300 У 
рь тах. 2 w 
Уез) max. 550 M 
Vea тах. (l| =6 mA) 125 M 
Ура тах. (Іһ--3 тА) 300 У 
Pgs тах. 0.3 w 
h max. 10 mA 
BASE: DIMENSIONS: 
Octal L=100 mm 
D=32 mm 
Low microphony A.F. pentode EF 40 
HEATER 
Vn 6.3V 1Һ02А Suitable for series or parallel operation 
CAPACITANCES | 
Cin 4.0 uF 
Cout 55 ше 
сайн 0.025 шАҒ 
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VALVE DATA 


PREFERRED TYPES 


А VOLTAGE AMPLIFYING PENTODES 
س‎ aaaaaaaaħŘħŮħ 


EF 40 CHARACTERISTICS 
(contd.) Va 250 у 
Ves 140 M 
ва 0 M 
Va -2.0 M 
la 3.0 mA 
les 055 mA 
Ugi-gs 38 
Еш 1.85 тА/У 
га 25 МО 
OPERATING CONDITIONS AS R.C. COUPLED 
A.F. AMPLIFIER 
Уу 250 250 M 
Ra 10.1 1022 MQ 
R 10.39 11.0 ма 
Rx 11,000 12,200 о 
“Қа 330 680 ко 
ће 2.05 0.95 mA 
ыт 112 180 
in 
* Grid resistor of following valve. 
t Values + 10% 
OPERATING CONDITIONS AS TRIODE 
CONNECTED R.C. COUPLED A.F. AMPLIFIER 
Vb Ra la Rx Vout Voutt Dtott Rg* 
(У) (КО) (тА) (О) Ма (Уу) (%) (КО) 
400 47 3.7 1,200 24.5 64 4.5 150 
350 47 32 1,200 24.5 53 4.0 150 
300 47 2.7 1,200 24.0 43 3.8 150 
250 47 2.3 1,200 23.5 32 3.5 150 
200 47 1.85 1,200 23.5 22 3.1 150 
400 100 2.0 2,200 28.5 73 4.0 330 
350 100 1.7 2,200 28.5 62 40 330 
300 100 1.5 2,200 28.5 50 3.8 330 
250 100 125 2,200 28.0 39 3.7 330 
200 100 1.0 2,200 27.5 27.55 3.3 330 
400 220 1.05 3,900 32.0 74 3.8 680 
350 220 0.9 3,900 31.5 62 3.7 680 
300 220 0.8 3,900 31.0 51 3.7 680 
250 220 065 3,900 30.5 39 3.5 680 
200 20 05 3,900 30.5 28 3.1 680 
1 Output voltage and distortion at the start of positive 
grid current. At lower output voltages the 
distortion is approximately proportional to the 
voltage. 
* Grid resistor of the following valve. 
(amm 
[Mullard] ——T 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES А 


LIMITING VALUES 
Уа» max. 550 M з La 
Va max. 300 M Ë 
рь тах 1 w 
Vga) max. 550 M 
Vga max. 200 M 
Pga тах. 02 w 
|; max. 6 mA 
Как max. (paz 0.2 W) 3 ма 
Rg.x тах, (ра < 0.2 W) 10 ма 
Vn.x max. 50 У 
ВА5Е: DIMENSIONS: 
ВВА L=60 mm 
D=22 mm 
H.F. pentode with variable-mu characteristics EF 4! 
HEATER 
Vn 63V 0.2 А Suitable for series or parallel operation 
CAPACITANCES 
Ca ei «0.002. uuF 
Cin 5 uF 
Cont 8 uF 
OPERATING CONDITIONS 
As К.Р. or LF. amplifier 
Va Vy 250 v 
РА 82 ко 
Rx 330 Q 
Va -2.5 -39 M 
la 6.0 — mA 
lea 1.7 — mA 
£m 2,200 22 ШАУ 
Га | >10 ма 
H ева 18 тэх 
eq 65 - ко 
LIMITING VALUES 
Ма тах, 550 ү 
Уа max. 300 M 
Pa max. 2 w 
Vaacb) max. 550 M 
Vga max. (1,3 mA) 300 M 
Vg, max. (1,--6 mA) 125 v 
LCA 


———77r-7 |Mullard 
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VALVE DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


EF 41 LIMITING VALUES (contd.) 


(contd.) раз тах. 0.3 w 
lx max. 10 тА 
Rgi-x max. 3 МО 
Уһ-к max. 50 v 
BASE: DIMENSIONS: 
: 96 ВВА L=60 mm 
D=22 mm 


EF 42 High slope H.F. pentode with sharp cut-off characteristics 


HEATER 
Va 63V 10.33 А Suitable for A.C. mains operation 


CAPACITANCES 
Ca gi «0.005 ші 
Cin 9.5 pF 
Cout 45 m 
OPERATING CONDITIONS 
Va 250 M 
Ves 250 M 
Va -2 M 
ls 10 mA 
lea 2.3 mA 
Еһ 95 тА/У 
Га 0.44 мо 
Vas (for 1, cut-off) -60 M 
eq 750 о 
Input Damping (at 50 Mc/s) 5 ко 


LIMITING VALUES 


Ма) тах. 550 M 
Va max. 300 v 
ра max. 2.5 w 
У.) max. 550 M 
Ves max. 300 M 
Pg» тах. 0.7 w 
ly max. 13 mA 
BASE: DIMENSIONS: 

B8A L=60 mm 

D=22 mm 

a \ 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES А 


Short-wave R.F. pentode with sharp cut-off characteristics EF 50 


HEATER 
Vn 63V In 0.3 A Suitable for series or parallel operation 


CAPACITANCES 


Vaive cold 
с д <0.007 uuF 
Сет -68 2.4 uF 
Cin 8.3 uuF 
Cout 52 ШЕ 
OPERATING CONDITIONS 
Ма 250 M 
Ves 250 M 
Va -2 M 
Vas 0 ۷ 
Ry 150 а 
la 10 mA 
les 3 mA 
£m 65 mA/V 
Га 1 мо 
U gigs 75 
eq 1,400 а 
input damping at 50 Мс/8 4 ко 
Үс, (Im=0.45 тА/У) -54 У 
LIMITING VALUES 
Мар тах. 550 M 
У, max. 300 v 
Pa max. 3 w 
lx max. 15 тА 
Уақ max. 550. У 
Vga тах. 300 У 
pas тах, 1.7 w 
Как тах, 3 ма 
Vg. x тах. 100 У 
ВА5Е: DIMENSIONS: 
B9G L=78 mm 
D=38 mm 
V.H.F. pentode with sharp cut-off characteristics EF 54 
HEATER 
Vn 6.3 У In 0.3 A Suitable for series or parallel operation 
CAPACITANCES 
Can «0.02 шАЕ 
СОЕ 2.2 uF 
Cin 6.2 uF 
Cout 4.9 uF 
С 
———————————— À—. [Mullard | 
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YALVE DATA 
PREFERRED TYPES 


А VOLTAGE AMPLIFYING PENTODES 


EF 54 OPERATING GONPITIONS xô " 
a 
(contd.) Ма 250 v 
Va -17 v 
Ry 150 о 
la 10 тА 
les 1.45 mA 
Еш 77 тА/У 
Га 0.5 ма 
Ugi-g3 80 
Req 700 а 
Input damping (50 Мс/5) 10,000 а 
LIMITING VALUES 
Vab) тах. 550 У 
Va max, 300 У 
Ра тах. 3 w 
Уау max. 550 У 
Ма тах. 300 У 
Pga тах, 1,7 үү 
ly max. 15 mA 
Vix max. 100 V 
Max. operating frequency 250 Mc/s 
BASE: DIMENSIONS: 
BIG L=78 mm 
D=38 mm 
EF 55 Video pentode with sharp cut-off characteristics 
HEATER 
Vn 6.3 V I 1.0 A 
CAPACITANCES 
Cin 15 uF 
Cout 12 uF 
Ca gt 0.15 puF 
OPERATING CONDITIONS 
Va 250 250 M 
Vas 250 150 M 
Уа -4.5 -4.0 M 
la 40 10 mÀ 
lea 5.5 10 mA 
Rx 100 390 о 
Еш 12 7 mAN 
Ugi-g2 28 
ra 55 100 ко 
(C 23] 
[Mullard] 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


LIMITING VALUES 
Va, max. 500 У ЕР 2 
V. max. 300 у (contd.) 
Ми) тах. 300 ү 
Үү, max. 250 M 
рь max. 10 үү 
Pas max. 2 w 
ік(рку max. with 50p sec. 500 c/s pulse 1.5 A 
bok max. 150 ү 
Бүү х max. 07 ма 
ВА5Е: DIMENSIONS: 
B9G L=100 mm 
D=38 mm 
س‎ ________ ли 
Н.Е. pentode for use as amplifier ог mixer in television EF 80 
receivers 
HEATER 
Va 6.3 V 1.0.3 А Suitable for series or parallel operation 
CAPACITANCES 
Cin 7.5 ри 
Cout 3.3 ррЁ 
Саа: (арргох.) <0.007 puF 
сак (арргох.) <0.03 цАҒ 
CHARACTERISTICS 
А 170 у 
Ves 170 1) 
Ve 0 У 
la 10 mA 
les 25 mA 
Va -2.0 M 
£m 7.4 mAJN 
Га 04 МО 
{201-83 50 
eq 1,000 Q 
Input damping at 50 Mc/s 12 KQ 


LIMITING VALUES 


Уа max. 550 У 
Va тах. 250 V 
pa max. 2.5 w 
Vearby тах. 550 У 
Ves тах. 250 У 
Pga max. 06 W 
ly тах. 15 mA 
Ка -к max. 10 ма 
Му-к max. 150 v 
BASE: DIMENSIONS: 
B9A L=67 mm 
(Моуа!) р--22.2 mm 
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YALVE DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


TT неткен EE 


EF 91 Miniature Н.Е. pentode with sharp cut-off characteristics 


HEATER 
Vn 6.3 М In 0.3 А Suitable for series or parallel operation 
CAPACITANCES 
Ca gi | «0.008 puF 
Cin 7.0 ЊЕ 
Cout 2.0 шЕ 
OPERATING CONDITIONS 
Аз R.F. amplifier 
Va 250 ү 
Ма 250 ү 
83 0 M 
кї -2.0 M 
la 10 тА 
lee 2.5 mA 
Еш 7.6 тА/У 
Га 1.0 мо 
Баз 70 
eq 1,200 а 
Input Damping (at 50 Mc/s) 7,500 а 
OPERATING CONDITIONS 
As Mixer at 45 Mc/s (See Fig. 1, page 35) 
Vb 250 ү 
Ry 470 о 
la (Маг = 0 V) 4.4 тА 
Is (Моке = 2.25 V) 5.5 mA 
lu 0.5 pA 
Zc 2.5 mA/V 
Крк 1.0 мо 
eq 6.5 ка 
LIMITING VALUES 
Va(by тах. 550 M 
Va тах. 300 M 
pa max. 2.5 w 
Vgsib) max. 550 M 
Vga тах. 300 M 
рез тах. 0.65 w 
lz тах, 15 тА 
Rey max, 1.0 MQ 
Và. тах. 150 У 
ВАЅЕ: DIMENSIONS: 
B7G L—54 mm 
D=19 mm 
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VALVE DATA 4 


PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES А 
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VALVE DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


EF 92 Miniature Н.Е. pentode with variable-mu characteristics 
HEATER 
Vn 63 V 1 0.2 A Suitable for series or parallel operation 
CAPACITANCES 
Measured with close fitting metal can and shielded socket 
| Са gi 0.004 рия 
Cin 4.5 uF 
Cout 7.0 uF 
CHARACTERISTICS 
Va 250 250 M 
Vas 150 200 M 
Vas 0 0 v 
la 8.0 8.0 mA 
les 2.0 2.1 mA 
Va -0.65 -2.5 ү 
Ет 2.5 25 mA/V 
Ugi-gs 30 30 
Га 0.5 0.5 Ма 
АГ -11 -21 v 
*For 100: 1 reduction in mutual 
conductance. 
LIMITING VALUES 
Ма) тах. 300 M 
Уа max. 250 v 
pa max. 2.5 w 
Vesib max. 300 ү 
Ves тах, 250 ү 
Ра; тах. 0.6 w 
ly max. 42 mA 
Rgi-x max. 3 мо 
Уһ ж max. 400 v 
BASE: DIMENSIONS: 
B7G L—54 mm 
D=19 mm 
KF 35 H.F. pentode with variable-mu characteristics 
HEATER 
Vr 2.0 V | 0.05 A Suitable for D.C. operation only 
CAPACITANCES 
Сан «0.01 ШАҒ 
Cin 80 puF 
Cout 10.0 uu 
С...) 
|МаПаға) —— 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


OPERATING CONDITIONS 
Ve 120 120 v КЕ 35 
Yn 60 120 ۷ (contd.) 
үй 15 -20 -95| -30 -55 -70 V 
ga 1,080 800 10 11,500 600 10 нА/У 
ГА 1.45 10 — 3.8 LI — mA 
ly 05 035 — 10 04 — mA 
LIMITING VALUES 
Va max. 150 V Vea тах. 150 V 


BASE: DIMENSIONS: 
Octal L=110 mm 
D=33 mm 


R.F. single diode pentode with variable-mu characteristics U ДЕ 42 
HEATER 
Va 12.6 V h 0.1 A Suitable for series operation, A.C. or D.C. 


CAPACITANCES 
Pentode Section 


бо gi <0.002 puF 
Cout 5.0 uF 
Cin 4.5 ирЁ 
Diode section 
Cad_x 3.8 uF 
Cad-g «0.0015 ШЕ 
Сва һ «0.15 puf 
OPERATING CONDITIONS as RF. ог І.Е. Amplifier 

Vo 100 170 200 v 
Res 56 56 76 KQ 
ү 50 85 85 У 
Rx 310 310 310 о 
Ма -12 -2.0 -2.0 У 
ls 2.8 5.0 50 mA 
РА 0.9 1.5 1.5 mA 
Ет 1.7 2.0 2.0 mA/V 
Ға 0.85 0,9 10 М0 

Ugi-£t 18 18 18 
РА -16 -28 -34 ү 
Rea 5.8 7.5 75 KQ 

*For 100:1 reduction in mutual 

conductance 
(С) 
—— (Mullard) ——— UU UU 
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VALVE DATA 
PREFERRED TYPES 


A VOLTAGE AMPLIFYING PENTODES 


ШАР 42 LIMITING VALUES 
(contd Pentode Section 

9 Vao тах. 550 У 
Va max. 250 У 

ра тах. 2 w 

Vesd, max. 550 M 

Ves max. (l| <2.5 mA 250 v 

Ves тах. (la—5.0 тА 150 M 

pg, max. 03 W 

ly max. 10 тА 

“Қаҙ-ұ max. 30 МО 

Ra-x max. 30 Ма 

Уһ x max. 150 ۷ 

“Бог Үрирх) not exceeding + 10 V 
Diode Section 

Vad (px) тах, 200 ۷ 

laa max. 0.8 mA 

Vaa max. (laa= +0.3 pA) -13 M 

Уһ x max. ү 

ВА$Е: DIMENSIONS: 
B8A L=60 mm 
D=22 mm 


ОВЕ 80 Double diode variable-mu Н.Е. or A.F. pentode 


Preliminary HEATER 


Data Vn 17V În 0.1 A Suitable for series operation, A.C. or D.C. 
CAPACITANCES 
СЭР" «0.0008 pyF 
Card gi <0.001 uF 
Ca’ da <0.2 yuk 
сада <0.05 wF 
Pentode Section саш, «0.0025 puF 
Cout 4.6 uF 
Cin 4.0 pak 
Cgi-h «0.07 puF 
Diode Sections сак 2.15 pur 
Саға k 2.35 guF 
Ca/d-a^d «0.3 puF 
OPERATING CONDITIONS as H.F. Amplifier 
Vg — Vb 100 170 200 M 
Res 47 47 68 ко 
Ves 0 0 0 M 
la 2.8 5.0 5.0 A 
les 1.0 1.75 1.75 mA 
Va -12 -2.0 -2.0 M 
Rx 300 300 300 о 
£m 1.9 22 22 шА/У 
Га 0.9 0,9 1.0 MQ 
ТҮЛЕРІ 18 18 18 
eu 4.6 6.2 6.2 KQ 
Уа (for 100 :1 reduction 
in gm) -15.5 -26.5 -31.5 у 
(С) 
—— -— [Mullard] 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


OPERATING CONDITIONS 
As R.C. coupled A.F. amplifier UBF 89 
Vo 100 100 170 170 y (contd) 
Ra 0.22 0.1 0.22 01 МО 
la 0.32 0.73 0.56 1.25 mA 
Ка 068 07 048 027 MQ 
les 012 029 02 05 mA 
Rx 2.7 1.0 2.7 10 КО 
R 1.0 1.0 1.0 10 MQ 
Vout/Vin 82 67 85 70 
мэ?" 19 1.8 1.5 1.6 % 
“Аш 068 033 0.68 033 МО 


*Grid resistor of following valve. ""Уош--5 Vr ms, 
LIMITING VALUES : 


Pentode Section Va) max. 550 v 
Va max. 250 ү 
ра max. 1.5 w 
Мазь) max. 550 У 
Уса max. (la <2 mA) 250 M 
Vaa max. (ls=5 mA) 125 M 
Pga тах. 0.3 w 
їе max. 10 тА 
Как max. 3 ма 
Уу, к max. 150 M 
Diode Section | Уай(рку max. 200 M 
iaa max. 0.8 mA 
BASE: DIMENSIONS: 
B9A L—67 mm 
(Noval) D—22.2 mm 
H.F. pentode with variable-mu characteristics UF 4I 
HEATER 
Va 12.6 V 10.1 А Suitable for series operation, A.C. or D.C. 
CAPACITANCES 
Ch gi «0.002 uuF 
Cout 8.0 uu 
Cin 4.7 112 
OPERATING CONDITIONS 
As R.F. amplifier 
У,- Уу, 100 170 v 
Res 39 39 ка 
Rx 330 330 n 
Ма -1.4 -17 -2.5 -28 V 
la 3.3 -- 6.0 - mA 
les 1.0 - 1.75 — mA 
Ет 1,800 18 2,100 21 ЏАЈМ 
Га 0.8 >10 1 >10 MQ 
Bros 18 = 18 == 
eq 6.0 -- 8.0 — ко 
(4 
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VALVE DATA 


PREFERRED TYPES 
A VOLTAGE AMPLIFYING PENTODES 


ЈЕ 41 OPERATING CONDITIONS 
(contd.) As R.F. amplifier (contd.) 
Vac Vy 200 M 
Res 39 ко 
Ry 330 Q 
Ма -3 -34 M 
la 72 — mA 
les 2.1 — mA 
Ет 2,200 22 ЏАМ 
Га ! >10 Ма 
Vgi-gs 18 яа 
Req 8.8 - Kn 
OPERATING CONDITIONS 
As A.F. amplifier 
Vb 170 170 100 100 M 
Ra 0.2 0.1 02 01 мо 
R 0.73 0.35 0.73 035 MQ 
Rx 2,500 1,300 2,500 1,300 0 
ls 0.62 1.16 0.36 07 mA 
lg: 0.2 0.38 0.12 0.22 mA 
Vout/Vin 84 76 80 75 
out(r, D.8.) 8 8 5 5 у 
Мт, 0.094 0.105 0.063 007 V 
tot 1.7 2.0 1.3 4 % 
LIMITING VALUES 
Van, тах, 550 v 
Ү, max, 250 V 
pa max, 2 w 
Маз») max, 550 v 
Vga тах. (1,4 тА) 250 M 
Vg: тах. (|, ==7.2 mA) 150 v 
Рез max. оз W 
|, max. 10 тА 
Rg,-x max. 3 МО 
Уһ тах. 150 v 
BASE: DIMENSIONS: 
B8A L=60 mm 
О--22 mm 
Сарны 
[Mullard] —— лын” 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING PENTODES À 


High slope R.F. pentode UF4 


HEATER 
Ма 21 V h ОЛА Suitable for series operation, A.C. or D.C. 


CAPACITANCES 
G-n < 0.005 шЕ 
Cin 9.5 uuF 
Cout 4.5 uF 
OPERATING CONDITIONS 
У,-Үд 170 у 
ІМ 10 тА 
Уа -2 M 
а 28 mA 
Құ 750 о 
Еш 8.5 тА/У 
Ға 0.2 мо 
Vas („= 10џА) -48  Vapprox. 
LIMITING VALUES 
Vaso max. 550 M 
Va max. 300 ү 
Vegiby тах. 550 ү 
єз max. 300 У 
Ра тах. 2.5 үү 
Pgs max. 0.7 w 
ly max. 13 mA 
Rg,-xy max, 1.0 ма 
Мак тах. 150 V 
BASE: DIMENSIONS: 
B8A L=60 mm 
D—22 mm 
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VALVE DATA 
PREFERRED ТҮРЕ5 


FREQUENCY CHANGERS B 


FREQUENCY СНАМСЕК5 


BATTERY 
Type Description У; Ваѕе Page 
DK32 Heptode ET 5% sis m 1.4 Octal 44 
DK91 Miniature Heptode ... S —- 1.4 B7G 45 
KCF30 Triode pentode yu 555 ге 2.0 Octal 52 
KK32 Octode f PT Eg I 2.0 Octal 53 
A.C. MAINS 
Type Description Му Вазе Page 
EAC91 Miniature diode triode iss 5 6.3 B7G 45 
ECH21 Triode heptode ate 3 45 6.3 Loctal 46 
(886) 
1ЁСН35 Тгіоде hexode iss эз s 6.3 Octal 48 
ECH42 Miniature triode hexode ... 8? 6.3 B8A 49 
*EK32 Octode zs "m 4“ m 6.3 Octal 51 


Note—Type EF91 H.F. pentode may also be used as 
frequency changer. For data and circuit see Section 
А, pages 34 and 35. 


р.С.ГА.С. MAINS 


Type Description In Base Page 
CCH35 Triode hexode iu 5% ЭР 02А Octal 44 
UCH21  Triode ћерсоде $e ~ ‚е ОЛА Loctal 54 
(B8G) 
UCH42 Miniature triode ћеходе ... ва 01A BBA 55 


*This valve has а ћеасег rated ас 0.2 А and suitable (ог either 
parallel or series operation. 


+This valve has a heater rated at 0.3 А and suitable for either 
parallel or series operation. 


(amm 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


Triode hexode with variable-mu characteristics 


HEATER 
Vn 7.0 V In 0.2 А Suitable for series or parallel operation 


CCH 35 


For operating data see Туре ECH35, page 48. Except for 
the heater voltage and current, the ECH35 and the CCH35 are 
identical 


Heptode with variable-mu characteristics 
DK 32 4 


FILAMENT 
Vr 14V k 0.05 A Suitable for D.C, operation only 
CAPACITANCES 
с ц «0.5 puF Cg alt 70 puf 
Cout 10.0 pF Са «0.2 puF 


OPERATING CONDITIONS 
(See Fig. 2, page 56) 


А 90 90 v 
Уг: 45 45 v 
РА 90 90 M 
Үд 0 -3 v 
la 0.6 — mA 
lessee 0.7 - mA 
bes 1.2 - mA 
la 35 - pA 
le 2.5 — mA 
Ra 200 200 KQ 
Га 0.6 - ма 
£o 250 5 y ANN 
Characteristics of Oscillator Section (Voss 7-0) 
Va 90 v 
Уш 45 у 
Үд 0 M 
Уа 90 ¥ 
Va 0 M 
Ба 550 ЏАЈУ 
LIMITING VALUES 

V, max. 110 у 
У, св) тах. uo Vv 
аза max. 60 ¥ 
Vgs max. 10 у 
Ік тах, 4 тА 
Rg, 1. min. I MQ 
BASE: DIMENSIONS: 

Octal L=102 mm 

D=30 mm 
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VALVE DATA 
PREFERRED ТҮРЕ5 


FREQUENCY CHANGERS В 


Miniature heptode with variable-mu characteristics DK 91 


FILAMENT 
Vr 14У H 0.05 А Suitable for D.C. operation only 


CAPACITANCES 
Сєз ап 7.0 
Саап 7.5 uuF 
Cgi-all 3.8 


OPERATING CONDITIONS 


67.55 90 90 у 
Уаш 45 67.5 45 67.5 M 
m 0 0 0 0 v 
Ка 0.! 0.1 0.1 01 Ма 
га 0.6 0.5 0.8 06 Ма 
Ёс 235 280 250 300 цА/У 
Ves (болсӛрА/У) -9 -14 -9 -14 ү 
la 0.7 1.4 0.8 1.6 mA 
[ЖИР 1.9 3.2 1.9 32 mA 
шə 150 250 150 250 uA 
k 2.75 5.0 2.75 50 mA 
Characteristics of Oscillator Section 
Ма=Уаз 0 M 
Маз-Уа--Уа 67.5 M 
Ёш(81-8:444-4) 1,4 mA/V 
LIMITING VALUES 

V, max. 90 У 
Vesege (5) тах. 90 у 
Vgsega тах. 67.5 M 
Vg, max. 0 У 
Ї тах, 5.5 mA 
BASE: DIMENSIONS: 

B7G L=54 mm 

D=19 mm 


Miniature diode triode. Primarily designed for use as a 
frequency changer up to 300 Mc/s. The triode section may EAC 91 
also be used as a voltage amplifier. 


HEATER 
Vn 6.3 V |l 0.3 A Suitable for series or parallel operation 

CAPACITANCES 
ГЭВ" 1.7 шаҒ Cat-ad 0.4 uuF 
Сак 0.4 идЕ Саа ка 1.5 uuF 
Cat-g l.6 uF Cetra 0.4 Inm. 
Cg-ad «0.| uuF 

> 


eens | | УҢА СА] cece 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


EAC 91 CHARACTERISTICS 


(contd.) Triode Section Vs 200 M 
la 7.5 mA 
Ve -28 У 
gm 2.8 mA/V 
L 36 
Га 128 КП 


OPERATING CONDITIONS 
For circuit see Fig. 6, page 57 


Coil data : LI Turns 3.5 
Coil diameter 10 mm 
Coil length 7 mm 
Diameter of wire | mm 


L2 Dust cored, to tune to inter- 
mediate frequency 


L4 | Dependent upon signal frequency 


LIMITING VALUES 


Triode Section : Va max. 250 M 
pa max. 2 w 
lk max. 10 mA 
Уһ-к max. 50 

Diode Section : V, max. 50 ү 
|, max. 5 mA 

Max. operating frequency as frequency changer 300 Mc/s 

Limiting frequency of oscillation 600 Mc/s 

BASE : DIMENSIONS : 
B7G L—54 mm 
О--19 mm 


ЕСН 21 Тгіоде heptode with variable-mu characteristics 


HEATER 
Үр 63У h 0.33 Suitable for A.C. operation only 


CAPACITANCES 
Heptode Section Triode Section 
Cin 6.8 uF Сє-к 3.2 риЕ 
Cout 9.5 uF Cak 2.0 uuF 
Са <0.002 puF Cag l.l uuF 
Cgs—a11 8.0 АЕ 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS B 


OPERATING CONDITIONS as frequency changer ECH 21 
Heptode Section as Mixer (See Fig. 5, Page 57) (contd.) 
Va Vp 250 250 M 
вани 22 22 ко 
Ка 150 150 о 
Как 47 47 ко 
set 190 190 pA 
а -2 -24.5 M 
[rn 100 250 ү 
ћ 3 - тА 
lessee 6.2 - тА 
га 1.4 >3.0 мо 
Ес 750 75 pA/V 
Req 55 - ко 
Triode Section as К.Ғ. oscillator 

b 250 V 
Ка 22 ка 
Res. gt 47 ко 

саға 190 
8 4.5 mA 
gm (effective) 0.55 тА/У 

Characteristics of Тподе Section 

У, 100 У 
Ve 0 у 
la 12 mA 
£m 32 mA/V 

u 21 


For application as phase inverter and as combined І.Е. and A.F. 
amplifier see Figs. 9, 10 and 11, page 59. 


LIMITING VALUES 
Heptode Section 


Уа» тах. 550 v 
V, max. 300 M 
a тах. 1.5 w 
тену тах. 550 M 
сани (153 тА) 100 М 
Уаш (la <! MA) 300 У 
ga464 тах. 1 w 
к max. 15 mA 
К.-к max. 3 ма 
Triode Section 
Vab; max. 550 M 
У, max. 175 V 
һ max. 0.8 үү 
g max. (| = +0.3 pA) -1.3 M 
Rg-x max. 30 МО 
ВАЗЕ: DIMENSIONS: 
B&G L=77 mm 
D=32 mm 
CY 
[Mullard] 
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4 VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


ECH 35 


Page 48 


Triode hexode with variable-mu characteristics 


HEATER 
Va 6.3 V In 0.3 A Suitable for series or parallel operation 
CAPACITANCES 
Са 1 «0.3 puf 
Неходе Section Triode Section 
Сіз . uF Сак 9.0 uuF 
Cout 10.0 ш Ca k 3.0 upF 
Can < 0.003 uuF Can 1.6 ррЁ 
OPERATING CONDITIONS 
Hexode Section 
(a) With Fixed Screen Voltage 
А 250 У 
Уаш 100 v 
Re 220 Q 
Кра-к 47 ко 
ө 200 вА 
Va -2 -17 -23 M 
ІА 3 -- - тА 
за, 3 = “ез тА 
ge 650 6.5 1.5 pA/V 
га 1.3 >5.0 260 МО 


(b) With screen grid fed from a potentiometer 
(Fig. 7, page 58) 


Ма Мр 250 v 
š 22 ка 
Ка 33 ко 
Re 220 о 
Ва 47 ка 
les 200 pA 
Va -2 -23.5 -31 M 
Vesti 100 — 145 M 
А 3 - -- mA 
! - - тА 
Bn 650 6.5 1.5 БА/М 
га 1.3 >3.0 >40 МО 
Triode Section (С = 50 pF, Fig. 7, page 58) 
Vo 100 250 M 
Rat — 47 KQ 
la (Ки=47 КО, 
la =200 uA) 3.3 3.3 mA 
la (Vgt=0 Vos e=0) 10.0 45 mA 
gm (Уң--0 Voso=0) 2.8 2.2 mA/V 
u (Ма =0 Voso—0) 24 24 
С 


VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS B 


LIMITING VALUES ECH 35 
Hexode Section td 
V. max. 550 y (бота) 
Va тах. 300 У 
ра тах. 12 W 
Мева) Max. 550 M 
Мата (la—4.5 mA) 125 ү 
Vesga (la «0.5 mA) 200 M 
Рза Max. 06 W 
|, max. 15 mA 
Ка_« max. 3 мо 
Мак тах. 100 У 
Triode Section 

У, оъ, тах. 550 M 
V, max. 100 M 
pa max. [5 W 
Уа max. («а= +0.3 uA) -1.3 v 
Rea x max. 100 ка 

BASE : DIMENSIONS : 

Octal 1-113 mm 

О--36 mm 
Triode hexode with variable-mu characteristics ECH 42 


HEATER 
Vn 63У l| 023A Suitable for A.C. operation 
CAPACITANCES 
Hexode Section 
Cet-an <0.2 puF  С,-вүкө мер өзий 4.0 
Cpn-gt 0.35 UF Ca nik esi gesakirt 9.2 uuF 
Сан <0.1 
Triode Section 


ЭЦЭСТ 55  yuF 
Cat-hrk+gs+64+5skirt 2.3 puF 
Cat-gt 12 nm 
OPERATING CONDITIONS 
For circuits see Fig. 7, page 58 
Hexode Section 

Va=Vp 250 V 

i 27 ко 
R, 27 ка 
Rx 180 а 
Resset 47 ка 
83-81 200 pA 
Үд -2.0 У 
la 3.0 mA 
lens: 3.0 mA 

гани 85 М 
Ёс 750 uA 
га 1.0 ма 
Req 75 ко 
Vg, (for 100 : 1 reduction in gm) -29 У 

— 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


— m r ra 


ECH 42 Triode Seren 


250 У 

(contd.) Re 33 ка 
l, 4.8 тА 

Reus 47 ка 

200 uA 


The effective. mutual conductance under the above conditions 
is approximately 0.55 mA/V 


CHARACTERISTICS 
Triode Section 
Va 100 У 
Ма о ۷ 
la 10 mA 
Em 28 mA/V 
и 22 
LIMITING VALUES 
Hexode Section 
Vào) тах. 550 У 
V, max. 250 У 
а max. 1.5 w 
83-64) max, 550 M 
Verses max. 125 v 
ама MAX. 0.3 w 
x max. 7.0 тА 
Rg,-x max. 30 Ма 
Ка-к max. 3.0 мо 
Мак max. 50 V 
Triode Section 
Маљу тах, 550 M 
Ү, max. 175 У 
р max. 0.8 w 
x max. 6.0 mA 
Vg max. (l = +0.3 pA) -1.3 M 
Ret x max. 3.0 ма 


DIMENSIONS : 
L=60 mm 
D=22 mm 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS B 


Octode with variable-mu characteristics 
HEATER EK 32 
Vn 63 V |, 0.2 А Suitable for series or parallel operation 


CAPACITANCES 
Cin 9.0 uu F сан «0.1 uuF 
Cout 10.5 uuF Сеі-ай 6.0 идЕ 
Сау-ац 5.0 uF 
OPERATING СОМОГПОМ5 
(See Fig. 8, page 58) Medium and 
Long Wave Short Wave 
Va 250 250 250 M 
Ves 200 200 200 M 
Vesees 50 80 80 ү 
а -2 -4 -4 ү 
i 22 22 22 ка 
Ra 6.8 15 12 ка 
Ru 470 430 560 Q 
Ra-x 47 15 4 КО 
Res 22 I0 2 ка 
Моле (r.m.s.) I5 5 9 ү ` 
| 300 275 200 ЏА 
la 1.0 2.3 17 тА 
la (Уа---25У) <0.015 тА 
les 2.5 5.3 4.0 mA 
les..gs 0.8 1.9 13 mA 
Ес 0.55 0.65 0.5 mA/V 
Ес (Va=-25V) <0.002 mA/V 
Га 2.0 0.9 14 MQ 
га (V|, =-25V) 210 ма 
LIMITING VALUES 
V.o, тах. 550 У Pena тах, 03 W 
V, max. 250 У Verse тах. 550 У 
а max. 1.0 W Vg, max. 225 У 
$1485 тах, 550 ¥ рез тах. 13 W 
Vgs+es тах. 125 V lk тах. 12 mA 
ВА5Е: DIMENSIONS : 
Octal L=100 mm 
D=63 mm 
amm 
|МиПага) 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


— s —— s u. 


KCF 30 Triode pentode with variable-mu characteristics 


FILAMENT 
Ve 20 У |, 0.2 А Suitable for D.C. operation only 


CAPACITANCES 
Pentode Section Triode Section 
Ca all 8.0 ША Саган (1е55 сиам) 3.75 ви 
Ce-a 6.5 uuF Сєсан (less си м) 90 puF 
Cag 0.01 uuF Cag 20 рғ 


OPERATING CONDITIONS (with g, injection) 


Va 100 120 120 ү 
Ves 60 60 40 M 
Ма -1.5 -1.5 -03 У 
la 0.53 0.53 0.55 mA 
les 0.97 0.97 0.95 mA 
£e 250 260 285  uAJV 
Vosecpk) min. 8.0 8.0 8.0 ү 
Ма (ge= 10 uA/V) E 5 -14.0 -14.0 ү 
“Кил 47 47 ко 
*Grid Їеак pt to f+ 
CHARACTERISTICS 
Triode Section 
Va 100 v 
Ма 0 v 
Ет 17 тА/У 
n 18 
LIMITING VALUES 

Pentode Section Triode Section 
V. max. 150 V Và max. 150 У 
Ves max. 150 У is (рк) тах, 15 mA 
BASE : DIMENSIONS : 

Octal (=|110 mm 

D=33 mm 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS B 


Octode with variable-mu characteristics KK 32 
FILAMENT 
У, 20У k 0.13 А Suitable for D.C. operation only 
CAPACITANCES 
с-а 6.3 виЁ 
Сєз—а11 8.5 uF 
Села 9.0 uF 
Cout 11.0 uuF 


OPERATING CONDITIONS 
Medium and Long Wave working 
90 


8 135 M 
Уа 90 135 M 
Vsus 45 45 M 

ове (тла ва, approx. 8.5 8.5 M 
la (Vg,— -0.5 V) 0.7 0.7 mA 
la (Vg,—-12 V) < 0.015 0.015 таА 
les 1.3 2.1 mA 
БЭР" 0.6 0.7 тА 
ge(Vg,— -0.5 V) 270 270 шА/У 
2 о(Ма=-12 V) <2 2 pAlV 
Га (Va = -0.5 V) 2 25 МО 
га (Vg, —-12 V) >10 10 ма 

Short Wave working 
a 135 M 
Ves 135 M 
Veses 60 М 
ове (тла 8) 6 M 
la (Vg,—-1.5 V) 1.0 mA 
lgs 2.3 тА 
63+65 1.0 mA 
Zo (Ма=-1.5 V) 67 ШАМ 
га (Vg,—-1.5 V) 1.7 ма 
LIMITING VALUES 
Va тах. I50 M 
a max. 0.5 w 
gs тах. 150 M 
Рез max. ñ w 
Vassgs max. 100 у 
Pea+gs тах. 0.4 w 
x max. II mA 
Rg,-x max. 2.5 мо 
ВА5Е: DIMENSIONS : 
Octal | = 125mm 
0 =46 mm 
С) 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


UCH 2] Triode heptode with variable-mu characteristics 


HEATER 
Vn 20V In 0.1 А Suitable for series or parallel operation 


CAPACITANCES 
Identical with Type ECH 21, to which refer 
For Circuit see Fig. 5, page 57 


OPERATING CONDITIONS 
Heptode Section as mixer 


Vac Vp 100 200 У 
ЦЭГ” 15 15 ка 
к 150 150 о 
Как 47 47 ка 
өзені 95 190 pA 
m -l -14 -2 -28 M 
Vesta 53 100 100 200 M 
a 5 — — mA 
| gorge 3.0 - 6.5 - тА 
8o 580 5.8 | 750 75 pA/V¥ 
rs 10 >10 1.0 >10 ма 
Req 40 - 55 - ко 
Triode Section as R.F. oscillator 
Vo 100 200 M 
Rat 22 22 ко 
Reset 47 47 ко 
ЭЭР” 95 190 pA 
ове (r.m,8,) 4.5 9.0 v 
a 1.9 4.1 mA 
Еш (effective) 0.44 0.45 mA/V 
CHARACTERISTICS 
Triode Section 
Ма 100 У 
Ve 0 ү 
la 12 mA 
Ет 32 mA/V 
u 19 
LIMITING VALUES 
Heptode Section Triode Section 
Vab, тах. 50 V Vai, тах. 550 
Ү, max. 250 у У, тах, 175 V 
ра тах, 1.5 УУ ра тах. 0.5УУ 
Уран тах. 50 V 
Мева тах. (l =3 mA) 100 У 
Маза тах. (l =l mA) 250 V 
Pes+ 84 Max. 1.0 
x max. 15 mA 
BASE : DIMENSIONS : 
B8G - L—96 mm 
D=32 mm 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS B 


M M‏ سس 
Triode hexode with variable-u. characteristics UCH 42‏ 


HEATER 
Vn 14.0 V In 0.1 A Suitable for series operation, A.C. or D.C. 


CAPACITANCES 
Similar to Type ECH 42, see page 49 


OPERATING CONDITIONS 
Hexode Section (see Fig. 7, page 58) 


Vac Vp 100 v 
R, 18 ка 
R, 27 ка 
Rx 220 Q 
Қата 47 ка 
gt+gs 100 pA 
ЭЭГ” 41 59 59.5 M 
m -1.0 -9.5 -11.5 v 
la 12 0.07 0.04 mA 
ғана 1.75 0.09 0.055 тА 
£e 520 10.4 52 ЏАЈМ 
га 0.85 7.0 90 H 
Rea 36 - - ко 
Va V 170 M 
" 18 ка 
R, 27 ко 
Ry 220 о 
Каз 47 ка 
кыз 170 vA 
g2484 71 100 101 ү 
а -17 -16 -19 v 
a 2.5 0.15 0.08 mA 
сазға 2.85 0.14 0.09 тА 
ёс 610 12.2 6.1 pA/V 
Ға ІН! 9,0 >10 мо 
Req 55 - - ка 
У,-Му 200 у 
1 18 ко 
R, 27 ка 
Rx 220 Q 
Retsgs 30 K ^ 
gt--8s и 
Venga 84 118 119 у 
Уа -2.0 -18 -22 ۷ 
la 3.2 0.21 011 mA 
ТЭЭ” 3.35 0.17 01 mA 
Zo 690 13.8 69 цА/У 
ra 1.25 8.0 >10 ма 
Req 64 - - 
amm 
——— — [Mullard| ——— F 
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VALVE DATA 
PREFERRED TYPES 


B FREQUENCY CHANGERS 


Тподе Section 


Vo 100 170 200 У 
9 c H 42 Rat 22 22 2 ка 
(contd.) le 2.0 3.5 42 mA 
Қаға 47 47 4 ка 
leer 100 170 200 pA 

Vose m.a) 47 8.0 9.4  Vapprox. 


The effective mutual conductance of the triode 
section under the above conditions is approximately 


0.5 mA/V 
LIMITING VALUES 
Heptode Section Triode Section 
Vab тах, 550 V Va pn) max. 550 У 
Ү, max. 250 М V, max. 175 ۷ 
Pa max. 08 W pa max. 0.9, W 
Узын тах. 550 V Уи тах, (1.=0.3 uA) -1.3 V 
gue max. 125 М lg max. 5.5 mA 
Реза Max. 0.3 W 
lx max. 10 mA 
Vn_x тах. 150 V 
BASE : DIMENS!ONS : 
: 94 B8A L=60 mm 
р--22 mm 


Fig. 2 Fig. 3 
Battery -operated Frequency Changer Medium and Long Wave Battery- 
Circuit using DK32 Heptode operated Frequency Changer Circuit 


using DK9! Heptode 


— 
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VALVE DATA 
PREFERRED ТУРЕ5 


FREQUENCY CHANGERS В 


CIRCUIT FOR ALL WAVE RECEIVER 
= ETAT ВЛ 


ŞOV НТ. 


Fig. 4. All-wave Battery-operated Frequency Changer using DK91 Heptode 
SIGNAL 2оҒ 
ІҢРУТ 


250 


HT- 
Li 200pF 
Fig. 5. A.C. Mains-operated Frequency Fig. 6. U.H.F. Mains-operated Frequency 
Changer using ЕСН2І ог UCH2I Changer using EAC9I Diode- 
Triode-Hexode Triode 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS 


> ت 


Fig. 7. A.C. Mains-operated Frequency 

Changer using CCH35, ECH35, 

ECH42 or UCH42 Triode- 
Hexode 


Fig.8. Mains - operated Frequency 
Changer using EK32 Octode 
(C . 
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VALVE DATA 
PREFERRED TYPES 


FREQUENCY CHANGERS 


МБ + 


š 


UNES E 


Fig. 10. Fig. 11. 
Circuit for phase inverter using Circuit for phase inverter using 
ЕСН21 with negative feed-back. ЕСН21 without feed-back. 
С 
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VALVE DATA 
PREFERRED TYPES 


DIODES AND DOUBLE DIODES C 


“ЕФЕ 


DIODES AND DOUBLE DIODES 


A.C. MAINS 
Type Description Му Вазе Раре 
ЕА50 Miniature single diode 25 .. 63V  B3G 62 
EB34 Double diode with separate cathodes. 
Internally screened and with screen- 
ing between sections on .. 63V Octal 62 
ЕВ41 Double diode with separate cathodes. 
Internally screened and with 
screening between sections .. 63V  B8A 
ЕВ91 Miniature double діоде with separate 
cathodes. Internally screened be- 
tween sections — ... 411 .. 63V 876 62 
р.С./А.С. MAINS 
Type Description h Base 
UB41 Double diode with separate cathodes. 
Internally screened and with screen- 
ing between sections ss .. ОЛА BSA 63 


The following valves also contain diode or double diode sections:— 
BATTERY 


Type Description ч Вазе Page 
DAC32 Single diode triode 14V Octal 66 
DAF91 Single diode pentode 14У  B7G 17 
KBC32 Double diode triode 20V Octal 76 
A.C. MAINS 
Type Description Му Вазе Раве 
EAC91 Diode triode ... + 63У 876 45 
EAF42 Diode pentode m 63V ВВА 22 
EBC33 Double diode triode 63V Octal 66 
EBC41 Double diode triode 63V ВВА 67 
EBF80 Double diode pentode 63V Мома 23 
(B9A) 
EBL21 Double diode output pentode 63У Loctal 90 
(B8G) 
EBL31 Double diode output pentode 63V Octal 91 
р.С./А.С. MAINS 
Type Description In Base Page 
CBL31 Double diode output pentode 02A Octal 81 
UAF42 Single diode pentode Js 01A  B8A 37 
UBC41 Double diode triode 01A  B8A 77 
UBF80 Double diode pentode ОЛА Мома! 38 
(B9A) 
98:21 Double diode output pentode ОЛА [оса 107 
(B8G) 
C >) 
— LL | МаПага| === 
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VALVE DATA 
PREFERRED ТУРЕ5 


C DIODES AND DOUBLE DIODES 


EA 50 Miniature diode 


HEATER 
Уһ 63V In 0.15 А Suitable for A.C. mains operation 
CAPACITANCE 
Cok 21 uuF 
LIMITING VALUES 
q V, max. 50 У 
la тах. 50 тА 
Му_к тах, 50 У 
ВА5Е: DIMENSIONS : 
^ B3G L=49mm 
Ын 118 0р=12 тт 


ЕВ 34 Double diode (separate cathodes). Internally screened 
between sections 


HEATER 
Vn 63V In 02 A Suitable for series or parallel operation 
CAPACITANCES 
Caa- x (each section) 4.5 upF 
Сад, ай 0.5 mn 
LIMITING VALUES 
Vaa max. 200 ү 
Маа, тах. 200 ү 
laa; max. 0.8 тА 
lage max. 0.8 тА 
Vn. к, max. 75 V 
Vn. k» тах. 75 ү 
Маа, max. (laa= +0.3 БА) -13 V 
Vaar тах. (Їаег--- 0.3 pA) -13 V 
Мур ке тах. 50 ү 
BASE : DIMENSIONS : 
Octal L=82 mm 
D=36 mm 


ЕВ 41 Double diode (separate cathodes). Internally screened 
and screened between sections 


HEATER 
Vn 63V 1, ОЗА Suitable for series or parallel operation 
CAPACITANCES 
Сад, ва» «0.03 uuF 
Cx an (each section) 40 ші 
Caa_x (each section) 0.01 uuF 
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VALVE DATA 
PREFERRED ТҮРЕ5 


DIODES AND DOUBLE DIODES C 


LIMITING VALUES EB 41 
Each section 
Vaa max. во у (contd) 
laa max. 9 mA 
аз» тах. 54 mA 
у тах. 300 M 
T “a= +0.3 pA) -1.3 ۷ 
BASE : DIMENSIONS : 
ВВА 1-60 mm 
р--22 mm 
Miniature double diode (separate cathodes). Internally EB 91 
screened between sections 
HEATER 
Vn 63V 1 0.3 А Suitable for series or parallel operation 
CAPACITANCES 
Сһа-къһьв (each section) 3.0 puF 
Ck-_ad,h,a (each section) 3.4 puF 
Сааг-аа” <0.025 uF 
LIMITING VALUES 
ру max. 420 V 
laa max. 9 mA 
lapi max. 54 mA 
Маа max. (laa = =0.3 uA) -13 M 
Vi-k (px) 330 M 
BASE : DIMENSIONS : 
B7G L—55 mm 
D 19 mm 
Double diode with separate cathodes. Internally screened UB4I 
and screened between sections 


HEATER 
Ма 19У БОЛА Suitable for series operation, A.C. or D.C. 


CAPACITANCES 


Саа» Cad» «0.03 uuF 
Саа-ан (each section) 4 m 
Саак (each section) 0.01 uuF 
LIMITING VALUES 
Each Section 
У,а max. 150 У 
laa max. 9 mA 
laa (px, тах 54 mA 
Vaa max. (lac +0.3џА) -1.3 У 
Мк тах. 300 V 
BASE : DIMENSIONS: 
B8A L=60 mm 
D=22 mm 
C 
Mullard) ——— F> 
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VALVE DATA 
PREFERRED ТҮРЕ5 “1 


VOLTAGE AMPLIFYING TRIODES D 


VOLTAGE AMPLIFYING TRIODES 


BATTERY 
Type Description Vr Base Page 
DAC32 Single diode triode ... pee sss 14 Octal 66 
KBC32 Double diode triode 27 m 2.0 Octal 76 
A.C. MAINS 
Type Description Му Base Page 
EBC33 Double diode triode ... vis Ян 6.3 Octal 66 
EBC41 Double diode triode гі -— 6.3 B8A 67 
EC31 Low impedance triode 22 20 63 Octal 69 
ECC31 Double triode with common cathode 6.3 Octal 70 
ECC33 Double triode with separate cathodes 6.3 Octal 71 
ECC34 Low impedance double triode with 
separate cathodes ... 55% гаф 6.3 Octal 72 
ECC35 Double triode with separate cathodes 6.3 Octal 73 
ECC40 Double triode with separate cathodes 6.3 ВВА 74 
ЕСС91 Miniature double triode — ... ыз 6.3 B7G 75 


р.С./А.С, MAINS 
Type Description In Base Page 
UBC41 Double diode triode ... 27 ih ОЛА B8A 77 


The following voltage amplifying pentodes may also be used as triodes:— 
А.С, MAINS 


Type Description Уһ Вазе Раве 
EAF42 Single diode pentode M ane 6.3 B8A 22 
EF37 Low microphony A.F. pentode 20 6.3 Octal 25 
EF37A Low microphony, low hum А.Е. 

pentode ae be m: 6.3 Octal 25 


The following multiple valve described in Section F “Output Pentodes ” 
has a triode section :— 


Type Description Page 
ECL80 Triode-output pentode wat .. 6.3 B9A 92 
(Noval) 
amm» 
Mullard 


ыг Раве 65 


VALVE DATA 
PREFERRED TYPES 


D vOLTAGE AMPLIFYING TRIODES 


DAC 32 Single diode triode 


FILAMENT 
V; 14 V. | 0.05 А Suitable for D.C. operation only 
CAPACITANCES 
Triode section Сек 1.3 puf 
Cak 60 uuF 
Cag 1.0 — guF 
Diode section Cad. t 32 uuF 
Cad-g 0.002 uuF 
Caa-at 02 uF 


The diode anode is located at the negative end of the filament 


OPERATING CONDITIONS 
Triode Section as Class “А” Amplifier 


Va 90 v 
Ve 9 v 
la 0.15 mA 
в 65 
гь 240 ко 
gu 275 „АМ 
LIMITING VALUE 
V, max. 110 v 
BASE : DIMENSIONS : 
Octal L=102 mm 
D=30 mm 


EBC33 Double diode triode 
HEATER 
Vn 63У tn 0.2 А Suitable for series or parallel operation 
CAPACITANCES 
Сааг-к 26 puf 
Cade-k 3.2 upF 
Cad.-ad« «07 m 
OPERATING CONDITIONS 
As Transformer Coupled A.F. Amplifier 
Va 100 200 250 ү 
l, 2 4 5 mA 
Ve -2.1 43 -5.5 У 
и 30 30 30 
£m 1.6 2.0 2.0 тА/У 
f. 19 15 15 ка 
pod ET TER E 
“ЭРТ, 


Page 66 


VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING TRIODES D 


OPERATING CONDITIONS EBC 33 
Аз resistance coupled A.F. amplifier (contd.) 

Vo R, | Ви Ун Vou* Ош Қа” : 

(V) (КА) (тА) (КО) Vin (V) (%) (КО) 

300 ( 47 ) та) i2 19.5 45 548 : 150 

250 47 23 12 190 34 55 150 

200 47 1.8 12 185 26 52 150 

00 47 05 47 130 8 100 150 

300 100 15 22 220 9 52 330 

250 100 1.7 22 220 4І 52 330 

200 100 10 22 215 31 50 330 

100 100 032 68 165 14 100 330 

300 20 093 39 235 52 48 680 

250 20 069 39 235 4 46 680 

200 220 053 39 230 3 45 680 

100 20 02 0 190 20 100 680 


*Vour=Output voltage at start of lg ог О,--10% 
**R,,=Grid resistance of following valve 


LIMITING VALUES 


Маљ) тах. 550 v 
Va max. 300 v 
ра max. 15 W 
Ік max. 10 mA 
Құ x max. (Self bias) 3 Ма 
Rg-x max. (Fixed bias) | Ма 
Уһ-к max. 100 M 
Each diode 
200 M 
0.8 mA 
100 v 
DIMENSIONS : 
L=100 mm 
D=32 mm 
Double diode triode EBC 4! 
HEATER 
Vn 63V In 0.225 А Suitable for А.С. operation only 
CAPACITANCES . 
Сааяг-аас «0.15 uuF 
Саалай” в <0.02 ШЕ 
Сеа <0.007 ирЕ 
Сабет «0.03 uuF 
Сеа, а <0.05 puF 
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VALVE DATA 
PREFERRED TYPES 


D VOLTAGE AMPLIFYING TRIODES 


I II£I⁄”I<IŠI£II⁄I€II€I€II<xK<—£ I I—I III<ÇKZVZTCŠZIzE n i‏ س 


ЕВС 4| CHARACTERISTICS 


Va 250 ۷ 
(contd.) la LO тА 
Ve 30 V 
и 70 
m 1.3 mA/V 
га 54 KQ 


OPERATING CONDITIONS 
Аз resistance coupled A.F. amplifier (with cathode bias) 
V» Ка la Rx Мом Уош Vout Ка 
(V) (КО) (тА) (КО) Vm (Уны) (Уны) (КО) 
(Ою 5%) (Ою 10%) 


400 100 1.5 22 4 35.5 62.5 330 
350 100 1.8 22 4 30.5 54 330 
300 100 1.0 22 42.5 25.5 46 330 
250 100 085 22 42 21 38 330 
200 100 07 22 41 16 28.5 330 
150 100 05 22 40 12 19.5 330 
100 100 028 33 335 6 10.5 330 
400 20 076 39 48 40 74.5 680 
350 20 067 39 475 34.5 64 680 
300 20 056 39 47 27 54 680 
250 20 048 39 465 24.5 44.5 680 
200 220 04 39 46 19 34 680 
150 220 032 39 4 16.5 24 680 
00 20 018 56 38 8 13.5 680 


*Ra=Grid resistance of followlng valve 
OPERATING CONDITIONS 
As resistance coupled А.Е. amplifier** (with grid-current bias) 
Уу Ra ls Vout Vout Vout n" 
(V) (КО) (mA) Vm (Vrms) (Vrms) (КО) 
š (Diot 2.5%) Dus 5%) 


400 100 24 3 330 
350 100 20 55 27 43 330 
300 100 1.95 53.5 22 35 330 
250 100 із SI 17 27 330 
200 100 0.95 485 12 19 330 
150 100 06 4 7 lI 330 
100 100 03 35.5 3 5 330 
400 220 13 625 34 55.5 680 
350 220 11 65 29 47 680 
300 220 09 595 23 38 680 
250 220 07 57 17 29.5 680 
200 220 0.5 5 12.5 21 680. 
150 220 033 49 8 14 680 
00 220 018 40 4 7 680 


**Measured with grid resistance of 20M Q and signal 
source impedance Z,—0. The distortion figures 
quoted hold good for valves of Z, not exceeding 0.2 
МО. At this value of Z, the gain will be reduced 
by 1096. 

*Ra= Grid resistance of following valve. 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING TRIODES D 


LIMITING VALUES 


У. max. 550 ү 
Va max. 300 у Ве 
lk тах, 5 тА (contd.) 
Pa max. 0.5 үү 
Ra. x тах. (cathode bias) 3 ма 
Мл_к тах. 100 M 
Vad (pk Max. 200 V 
laa max. 08 mA 
BASE: DIMENSIONS: 
B8A L=60 mm 
р--22 mm 
(ad' to ріп 6, ад“ to ріп 5) 
Low impedance triode, for use as voltage amplifier or ЕС 3| 


low power output valve 


HEATER 
Vx 6.3V ty 0.65A Suitable for A.C. mains operation 


OPERATING CONDITIONS 
As R.C. amplifier 


Уаз 250 350 450 550 v 
Ra 82 100 120 150 K 
Vin (ша) 5.8 9.0 11.5 130 
a 1.6 2.0 23 25 m 
Re 8.2 8.2 8.2 82 КО 
Мом Уза 72 6.5 7.0 7.4 
OPERATING CONDITIONS 
As output valve (Class " А”) 
a 250 1) 
š -16 v 
l 20 mA 
Құ 800 а 
Ет 32 тА/У 
u 10.5 
гь 33 KQ 
Ra 10 ко 
1ame) 9.1 у 
Pout (Ою =5%,) 0.5 w 


Page 69 


4 


VALVE DATA 
PREFERRED TYPES 


D vOLTAGE AMPLIFYING TRIODES 


EC 3| LIMITING VALUES 


(contd.) V, max. 250 M 
a max. 5 w 
k max. 30 mA 
R, max. ома 
Мак тах. 50 ү 
BASE : DIMENSIONS: 
Octal L=124 mm 
D=48 mm 
ECC 3| Double diode with common cathode 
HEATER 
Va 63 V h 0.95 А Suitable for A.C. mains operation 
CAPACITANCES 
Ca! g^ 3.4 puF Ce". g^ 375 ppF 
Cg к 40 ша Cg. X 40 pf 
Ca" k 1.9 uuF Сак 1.0 ppF 
CHARACTERISTICS 
Each section 
M" 250 У 
ч, -4.6 v 
l, 60 mA 
Ёс 2.3 тА/У 
u 32 
ға 14 ка 
ОРЕНАТІМС CONDITIONS 
As К.С. coupled amplifier 
Vb R, ls Rx Vost Vou* Ош ка” 
MI (КО) (mA) (КО) Уш (У) (%) КО) 
47 3.9 1.2 21 67 3.7 150 
350 47 3.4 1.2 20.5 57 3.6 150 
300 47 2.9 1.2 20 48 3.5 150 
250 47 2.4 1.2 19.5 37 3.4 150 
200 47 1.9 12 19.5 26 32 150 
400 100 241 27 25 8! 3.0 330 
350 100 1.8 2.2 25 69 2.9 330 
300 100 1.6 22 24.5 54 2.8 330 
250 100 13 22 24.5 44 25 330 
200 100 1.05 2.2 24 32 2.4 330 
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VALVE DATA 
PREFERRED TYPES 


YOLTAGE AMPLIFYING TRIODES D 


ди... | A nn 


OPERATING CONDITIONS (contd.) ECC 31 
Vo Ra 18 Құ Vont Vont* Diot 8,” (сопед.) 
(V) (КО) (mA) (КО) Vin (V) (%) (КО) 
400 220 INI 3.9 27.5 8i 23 
350 220 0.95 3.9 27.5 68 22 680 
300 220 0.85 3.9 27 56 2.2 680 
250 220 0.7 3.9 27 45 2.1 680 
200 220 0.55 3.9 26.5 34 2.0 680 


*Voat= Output voltage at start of lg or at Пам = 109% 
** Rg, = Grid resistance of following valve 


LIMITING VALUES 


V, тах. 300 ү 
pa тах. (each section) 5 W 
lk max. 2x25 mA 
R,-x max. ма 
Уу, тах. 50 M 
BASE : DIMENSIONS : 
Octal L—106 mm 
D=46 mm 
Double triode with separate cathodes ECC 33 


HEATER 
Va 63V h 04A Тһе heaters of the two cathodes are 
connected in series 


CAPACITANCES 
Се, а 0.75 Р 
сац (each section) 25 puF 
сеъ (each section) 3.5 uF 
Cek 1.2 ppf 
Cark 1.5 ppF 
g’, a’, k’-pins 1,283 
в," а," k'-pins 4, 5 & 6 
CHARACTERISTICS 
Each section 
Va 250 ү 
Ve -4.0 M 
l, 90 mA 
Еш 3.6 тА/У 
u 35 
fa 97 ка 
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VALVE DATA 
PREFERRED TYPES 


D VOLTAGE AMPLIFYING TRIODES 


ECE OPERATING CONDITIONS 
(contd) As R.C. coupled A.F. amplifier 


Vo Ra ls Ry Vout Vout" Diot Ве 


(V) (КО) (mA) (КО) Ма (М) (X) (КО) 
400 47 40 12 255 74 6.1 150 
350 4 35 12 25 625 59 150 
300 47 30 12 25 50 5.6 150 
250 47 25 12 25 41 56 150 
200 47 20 12 245 305 53 150 
400 100 205 22 28 785 57 330 
350 100 18 22 275 665 56 330 
300 100 1.55 22 27 545 56 330 
250 100 13 22 27 43 5.4 330 
200 100 1.5 22 265 32 52 330 
400 220 1. 3.9 28 745 51 680 
359 220 098 39 28 63 50 680 
300 220 083 39 28 51 50 680 
250 220 07 39 275 4 48 680 
200 220 053 39 27 3.5 48 680 
*Output voltage at start of Ig. At output voltages 
lower than those shown, the distortion is approxi- 
mately proportional to the voltage 
**Grid resistance of the following valve 
LIMITING VALUES 
Each section 
Мао) max. 550 V 
Va max. 300 v 
Pa max. 2.5 w 
|; max. 20 mA 
Rg_x max. 15 ма 
Vn.x max. 100 v 
BASE : DIMENSIONS : 
6 4 Octal L—82 mm 
D=33 mm 


ECC 34 


Low impedance, double triode, with separate cathodes 


HEATER 
Уы 6.3 М In 0.95 А Suitable for A.C. mains operation 


CAPACITANCES 

Each section Coe 0.48 шҒ 
Cog 40 ша 
“шқ 35 uF 
Ca к 18 yuk 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING TRIODES D 


OPERATING CONDITIONS ECC 34 
Va 250 У (contd.) 
la 10 тА 
Ve -16 у 
Еш 22 тА/У 
ra 52 ко 
А 11,5 


LIMITING VALUES 


Vac) max. 550 ү 
a max. 300 ү 
р» тах. 325 W 
lx max. 2x25 mA 
Чу. max. 50 ۷ 
Rg_x max. 20 МО 
BASE : DIMENSIONS : 
Octal ү--106 mm 
D=46 mm 
Double triode with separate cathodes ECC 35 


HEATER 
Vn 6.3 У th ОФА Suitable for A.C. mains operation 


CAPACITANCES 
Са, а» 0.75 puf 
Суга 25 uuF 
шош 30 шЕ 
Cak 1.0 ығ 
[^ 3.0 ишш 
[^ 30  uuF 
Саг_ке 13 рғ 
g^ a’, k’-pins 1, 2, 3 
g”, а", k'-pins 4, 5, 6 
CHARACTERISTICS 
V, 250 ү 
Ve -2.5 v 
la 23 mA 
Ет 2.0 тА/У 
u 68 
га 34 ко 
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VALVE DATA 
PREFERRED TYPES 


D VOLTAGE AMPLIFYING TRIODES 


mare 


OPERATING CONDITIONS 
ECC 35 As R.C. coupled A.F. amplifier 


(contd.) 
Уу Ка ћ Rx Vout Vout* Vous Diot 8?” 
(V) (КО) (тА) (KA) Vin (V) (V) (%) (KA) 
400 10 13 27 405 375 662 10 330 
350 100 1. 27 405 322 57 10 330 
300 100 10 27 40 28 487 10 330 
250 100 08 27 40 232 41110 330 
200 100 065 27 395 187 285 8 330 
400 220 073 47 46 44 80 10 680 
350 220 0463 47 455 38 69.3 10 680 
300 220 053 47 455 325 59 10 680 
250 20 045 47 45 27 43 8.5 680 
200 220 038 47 45 21.5 336 82 680 


* At Dii == 5% 
tAt Оүсу--109 or start of |, 
**Grid resistance of following valve 


LIMITING VALUES 


Each section 

Уы) тах. 550 M 
Ү, max. 300 v 
Pa max. 15 W 
Іһ max. 8.0 mA 
Rg.x max. 15 ма 
Уһ x max. 90 V 
BASE : DiMENSIONS : 

Octal L=83 mm 

D=33 mm 


ECC 40 Low microphony double triode with separate cathodes 


HEATER 
Va 6.3V In 0.6 А Suitable for A.C. mains operation 


CAPACITANCES 
Cg h ЁЧ Л  uuF сү» <0Л ыАҒ 
Са g. 27 цаҒ Cp". а” 26 ppF 
Cek 26 ші Cg” x" 30 uuF 
са g^ «0.1 рғ Ca^. g' <01 рия 
CHARACTERISTICS 
Each section 
А 250 M 
Vu -52 ۷ 
la 6 mA 
£m 27 тАЈУ 
га 11 ко 
u 30 
amm 
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VALVE DATA 
PREFERRED ТҮРЕ5 


VOLTAGE AMPLIFYING TRIODES D 


OPERATING CONDITIONS 
As R.C. coupled A.F. amplifier Бо 
Vv a Rx Vout Vout” Виз Ret con ) 
(V) ( _) (mA) (Q) Vin (Vim) (5) (КО) 
400 7 44 1,200 21 725 4.4 150 
350 7 3.6 1,200 20.5 60 4.1 150 
300 -7 31 1,200 20 50 4.0 150 
250 47 2.6 1,200 20 40 3.8 150 
200 47 2.0 1,200 20 295 34 150 
400 100 22 2,200 245 76 3.9 330 
350 102 1.9 2,200 24 6 3.9 330 
300 100 1.6 2,200 24 54 38 330 
250 109 1.4 2,200 24 44 37 330 
200 100 11 2,200 24 33 3.6 330 
400 220 1.1 3,900 25 72 3.8 680 
350 220 1.0 3,900 25 63 3.7 680 
300 220 0.87 3,900 25 53 3.7 680 
250 220 0.72 3,900 25 44 3.6 680 
200 220 0.58 3,900 245 32 3.5 680 
*Output voltage at start of lg, at lower output voltages the 
distortion is reduced in proportion. 
tGrid resistance of the following valve. 
LIMITING VALUES 
Each section 
Vas; max. 550 ~ 
Vs max. 300 M 
pa max. 15 УУ 
hy тах. 10 mA 
Қа тах, | МО 
Vy. x max. 175 У 
BASE : DIMENSIONS : 
ВВА L=67 mm 
D=22 mm 
Miniature double triode ECC 91 
HEATER ; 
Vn 6.3 У ty 0.45 А Suitable for А.С. mains operation еше 
CAPACITANCES пе о 
Each section £ 
Cog 1.6 paf 
ек 22 uuF 
Са_к 04 puf 
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VALVE DATA 
PREFERRED TYPES 


D VOLTAGE AMPLIFYING TRIODES 


ЕСС 91 CHARACTERISTICS 
Each section 


(contd.) Va 100 v 
Ve -085 У 
la 85 mA 
Ry 50 о“ 
Еш 5,3 тА/У 
Ë 38 
r 71 KQ 


*Value for both sections working under specified conditions 
LIMITING VALUES 


Va тах. 300 M 
pa max. 2xl.5 w 
Vg max. -40 M 
lg max. 2x8 mA 
Мак тах. 100 ү 
Rg_x max. (self bias) 05 МП 
BASE : DIMENSIONS : 
B7G L=54 mm 
О--19 mm 
KBC 32 Double diode triode 
FILAMENT 
Vr 2.0V H 0.05 A Suitable for D.C. operation only 
CAPACITANCES 
са 70  yaF 
[^9 19 ше 
Cog 3.1 pF 
Cad.an (each section) 25 puF 
Саа”-аа” «0.5 инР 
Cad_g (each section) «0.05 uuF 
Сааты <0.6 upF 
Cade-at «03 pyF 
CHARACTERISTICS 
Va 100 у 
Ve 0 v 
la 2.4 mA 
Em 12 тА/У 
u 25 
га 2! ко 


TYPICAL OPERATING CONDITIONS 
As R.C. coupled A.F. amplifier 


Масу 120 120 v 
а 47 100 ка 
Vs -1.5 -0.9 v 
ls 0.6 0.5 mA 
LIMITING VALUE 

Va max. 150 M 
BASE : DIMENSIONS : 

Octal [= 10 mm 

0 =33 mm 

[Mullard] 
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VALVE DATA 
PREFERRED TYPES 


VOLTAGE AMPLIFYING TRIODES D 


Double diode triode UBC 4! 


HEATER 
Va 14.0V In ОЛА Suitable for series operation, D.C. or A.C. 


CAPACITANCES 


байгаа" «0.15 puf 
Cad-ynds_at <0.02 uuF 
бал <0.007 uuF 
Саа «0.03 uuF 
Cad». h «0.05 ир 
CHARACTERISTICS 

Va 100 170 ۷ 
Ч, 4 -1.6 ۷ 
А 0.8 1.5 mA 
gm 14 1.65 тА/У 
u 70 70 

fa 50 42 ко 


OPERATING CONDITIONS 
For resistance capacity coupled amplifier data see Type 
EBC 41, page 68 


LIMITING VALUES 


Varb) max. 550 M 
V, max. 300 V 
ps max. 0.5 w 
R; x max. (cathode bias) 3 MO 
Va. x max. 150 V 
Each Diode Section 
Vad pk.) max. 200 М 
laa max. 98 тА 
BASE : DIMENSIONS : 
ВВА L=60 тт 
0-22 mm 
— 
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OUTPUT PENTODES E 


VALVE DATA 
PREFERRED TYPES 


س 


BATTERY 
Type 
DL33 


0135 
DL66 
DL71 
Dt72 
DL92 


DL93 
DL94 


KL35 
KLL32 


A.C. MAINS 
Type 
EBL21 
EBL31 
ECL80 


EL31 
EL32 
EL33 
EL37 
EL38 


EL38M 
EL41 
EL42 


EL91 


OUTPUT PENTODES 


Description 
Output pentode 


Output pentode А 
Sub-miniature output репсоде 
Sub-miniature output pentode 
Sub-miniature output pentode 
Miniature output pentode... 


Miniature output pentode ... 
Miniature output pentode ... 


Output pentode 
Double output pentode 


Description 


Double diode output pentode (Ps 
max.=11 W) he 


Double diode шураг pentode (Pa 
max. =9 УУ) "° 


Triode pentode. Pentode section 
(ра max.—3.5 W) 


Output pentode (ра max.=25 уу) 
Output репсоде (ра тах.--8 УУ)... 
Output pentode (pa max.—9 W)... 
Output pentode (pa max.=25 W)... 
Output pentode for use as line time 
base output valve 
Output pentode for use as line time 
base output valve (metallised) .. 
Output pentode(p, max.—9 W) . 


Output pentode particularly suitable 
for use in car radio receivers 
(рл тах. =6 УУ) 

Miniature output pentode (р. 
тах.--4 Pes was pus 


6.3 


6.3 


Base Page 
Octal 83 
Octal 83 
B5A 84 
B8D 85 
ввр 86 
B7G 87 
B7G 88 
B7G 89 
Octal 104 
Octal 104 
Base Page 
B8G 90 
(Loctal) 

Octal 91 
B9A 

(Noval) 92 
Octal 94 
Octal 95 
Octal 96 
Octal 97 
Octal 99 
Octal 99 
ВВА 101 
B8A 101 
87G 103 
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VALVE DATA 


PREFERRED TYPES 
E OUTPUT PENTODES 


D.C./A.C. MAINS 


Type 
CBL31 


CL33 


PL33 


PL38 
PL38M 


UBL21 


UL41 
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Description 


Double diode Кана Вее (Ps 
max.=9 W 

High sensitivity ошрш pentode 
(ра тах.=9 W 


Output pentode suitable for use as 
frame time base output or audio 
output valve (pa max.=9 W) 


Output pentode for use as line time 
base output valve . 


Output pentode for u use as line ара 
base output valve (metallised) 


Double diode output pentodes (P. 
max.=11 W) 


Output pentode (p, max.—9 W)... 


0.1 


0.1 


Base 
Octal 


Octal 


Octal 
Octal 
Octal 
B8G 


(Loctal) 
B8A 


Page 
81 


82 


105 
106 
106 
107 


108 


YALVE DATA 
PREFERRED TYPES 


ООТРОТ PENTODES E 


Double diode output pentode CBL 3! 
HEATER 
Vn 44 V 10.2 А Suitable for series operation, A.C. or D.C. 
CAPACITANCES 
Саа. (each section) 35 риЁ 
Сабаа <0.5 uaF 
OPERATING CONDITIONS 
As Class “А” amplifier 
Va 200 У 
Ves 200 ۷ 
"m -8.5 V 
la 45 mA 
les 6 mA 
Ет 8 mA/V 
Га 35 ко 
Ка 45 ка 
Vinir, m,s,) 5 M 
Мита) (Ро = 50 mW) 0.5 V 
Pout 4 үү 
Би 10 % 
Rx 167 о 
LIMITING VALUES 
Pentode Section 
Van) max. 550 M 
У, max. 250 V 
Pa max. 9 үү 
he тах. 70 mA 
Vgacy тах, 550 У 
Vg, тах. 250 M 
Раз max. 2 үү 
Rai x (self bias) 1 мо 
Мах 125 У 
Diode Sections 
Vara max. 200 
Vara тах. 200 
laa max. 08 mA 
lara max. 08 mA 
Vara max. (һь'а=-Е0.3 pA) -1.3 
Vera тах. (уга---0.3 pA) -13 У 
ВА5Е: DIMENSIONS : 
Octal L=136 mm 
D=46 mm 
— 
—— |[майага) ———— 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


CL 33 High sensitivity output pentode 


HEATER 
Уһ 33.0V In 0.2 А Suitable for series operation, D.C. or A.C. 


OPERATING CONDITIONS 
Single valve Class “А” 


As pentode As triode with 
screen connected 


to anode 
Va 200 200 M 
Vea 200 - ү 
Va -8.5 -10 M 
la 45 37.5 mA 
leg 6 - mA 
£m 8 7.5 тА/У 
Га 35 18 KQ 
Ugi-g3 13.5 13.5 
4 4.5 70 KQ 
Vin(r.m.8.) 5.0 6.0 M 
Vinc, m.s.) (Рош--50 mW) 0.5 — ү 
out 4.0 0.7 w 
Обе 10 10 % 
Rx 180 270 о 
OPERATING CONDITIONS 
As Class “А” push-pull pair 
Va 200 ү 
Уса 200 v 
Rx 150 о 
lao) 2х33 тА 
£2(0) 2x5 mA 
Raa 45 KQ 
Viner, юв.) 2x5 ү 
Pout 8 w 
Вие 1.5 % 
LIMITING VALUES 
Уау» тах, 400 У 
У, тах. 250 V 
pa max. 9 w 
Уку») max, 400 У 
Vg, тах. 250 ү 
Pga тах. 2 w 
lx тах. 70 тА 
Как max. (self bias) | MQ 
Ун к тах. 175 ү 
BASE : DIMENSIONS : 
Octal L=126 mm 
D=45 mm 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES Ё 


Output pentode 
FILAMENT Suitable for D.C. operation only DL 33 


(a) Series: Vr applied across the two filament sections in 
series, between pins 2and 7. Vg, referred to pin 7 
(b) Parallel : Vr applied across the two filament sections in 
parallel, between pin 8 and pins 2 and 7 
connected together. Vg, referred to pin 8 


Series Parallel 
У, 2.8 1.4 ү 
Ir 0.05 0.1 A 


OPERATING CONDITIONS 
As Class “А” amplifier 


Filament Series Parallel 
Va 90 110 85 90 110 M 
Үд 90 110 85 90 110 M 
Va -4.5 -66  -50 AS 66 M 
Vingr,m,s,) 3.2 3.6 3.5 32 3.8 M 
a 8.0 8.5 7.0 95 100 mA 
les 10 ІМ 0.8 13 І4 mA 
gm 2.0 2.0 1.95 2.2 2.2 тА/У 
Га 80 110 70 90 100 ка 
Ка 8 8 9 8 8 ка 
Pout 230 330 250 270 400 mW 
Dior 8.5 8.5 5.5 6.0 6.0 % 
LIMITING VALUES 
Filament Series Parallel 
110 110 M 
110 119 ү 
6* 12 тА 
1.0 1.0 MQ 
*For each 1.4 V section 
BASE : DIMENSIONS: 
^ Octal L=100 mm 
Cd D=30 mm 
Output pentode DL 35 
FILAMENT Suitable for D.C. operation only 
Ve ТАУ hh OLA 
OPERATING CONDITIONS 
As Class “А” amplifier 
V, 83 90 v 
Veo 83 90 M 
Ма -7.0 -7.5 M 
Viurma 5.0 5.3 M 
l, (max. sig.) 7.3 7.8 mA 
ma 7.0 7.5 mA 
lgs (max. sig.) 3.5 3.5 mA 
g20) 1.6 1.6 mA 
ra (approx.) 110 115 ко 
£m 1.5 1.55 mA/V 
8, 9 8 ко 
Pout (Di = 10%) 200 242 mW 
(amm 
[Mullard] 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


DL 35 LIMITING VALUES 
(contd.) Va max. 110 У 
Vga max. 110 M 
lx max. 12 mA 
BASE : DIMENSIONS : 
Octal L=92 mm 
D=30 mm 
DL 66 Sub-miniature output pentode for use in hearing aids 
FILAMENT 
Vr 1.25 V | 15mA Suitable for D.C. operation only 
Direct soldered connections to the leads of this valve must be 
at least 5 mm from the seal and any bending of the valve leads 
must be at least 1.5 mm from the seal 
CAPACITANCES 
Са. 21 <0.2 uuF 
Cin 2.5 циЁ 
Cout 37 puF 
CHARACTERISTICS 
5 22.5 M 
Үш 22.5 ۷ 
la 309 uA 
lga 75 pA 
Ма -1.4 M 
$m 350 рАЈМ 
Ға 03 мо 
Ugi—ce 8 
OPERATING CONDITIONS 
As single valve Class “А” amplifier (screen fed direct from 
H.T. line) 
Vp 22.5 M 
Ves 22.5 у 
Үд -1.4 v 
R, 75 ко 
277) 300 uA 
із 75 шА 
in(r,m.8,) 0.85 M 
out 24 mW 
Diot 10 95 
LIMITING VALUES 
V, max. 45 у 
Vg: max. 45 M 
Ё 8 f боов ly тах. 10 mA 
ға 
uu ТӨНЕ BASE: DIMENSIONS: 
Wired in L=35 mm+32 mm leads 
B5A р--61х8.4 mm 
92 9, 
am 
Mullard 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


Sub-miniature output pentode DL 71 


FILAMENT 
Vr 1.25 М It 25 mA Suitable for D.C. operation only 


Direct soldered connections to the leads of this valve must be 
at least 5 mm from the seal and any bending of the valve leads 
must be at least 1.5 mm from the seal 


CAPACITANCES (Measured without an external screen) 


Са gi «0.5 ціҒ 
Cin 26 uuF 
Cout 36 АР 
CHARACTERISTICS 

Үд 45 M 
Vas 45 M 
Уа -1.25 M 
la 600 pA 
lee 150 uA 
£m 550  uAJV 
Ға 035 МО 
E g1-g2 15 


OPERATING CONDITIONS 
As single valve Class “А” amplifier (screen fed direct from 


H.T. line) 

Vo 45 v 

laid) 590 uA 

n s ка 
k : 

Va -128 "V 

Ка 01 МО 

pine. m,a.) 8 M 
out . m 

Dtot 10 90 


Note.—For the above conditions the signal source impedance 
consisted of a 0.47 МО resistor in series with а 
capacitor of 0.1 uF, the combination being shunted by 
a 10 MQ resistor 


LIMITING VALUES 


Va тах. 45 У 
Vgg max. 45 M 
Ik max. 17 mA 


BASE: DIMENSIONS: 
Wired-in L=38 mm plus 32 mm leads 
B8D D=10.1 mm 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


DL72 Sub-miniature output pentode 
FILAMENT 
Vr 1.25 V | 25 mA Sultable for D.C. operation only 
Direct soldered connections to the leads of this valve 
must be at least 5 mm from the seal and any bending 
must be at least 1.5 mm from the seal 
CAPACITANCES (Меазигед without an external screen) 
Cin 16 ШЕ 
Cout 36 puF 
Cag «0.5 uF 
CHARACTERISTICS 
a 45 v 
Уа 45 M 
Ма -4.5 M 
la 125 mA 
les 04 mA 
Em 500 _ pA/V 
га 017 Ма 
OPERATING CONDITIONS 
As single valve Class “А” amplifier (screen fed direct from 
H.T. line) 
Vo 45 у 
Кк 27 КО 
Үс -4.16 ү 
la 1.16 mA 
lea 0.35 mA 
Ra 30 ко 
Vinzma) (Dtoe= 10%) 2.65 у 
Pout (Рю-1086) 19.5 mW 
LIMITING VALUES 
Va max. 45 Уу 
Vg: тах. 45 M 
ly max. 17 mA 
BASE: DIMENSIONS: 
Wired-in L=38 mm plus 32 mm leads 
B8D D=10.1 mm 
Mullard) — e 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


——_————гө ————_———— 


Miniature output pentode DL92 


FILAMENT Suitable for D.C. operation only 


(a) Series: Vr applied across the two filament sections in 
series, between pins | and 7. Vg, referred to 
pin | 


(b) Parallel : Vr applied across the two filament sections in 
parallel, between pin 5 and pins | and 7 con- 
nected together. Va referred to pin 5 


Series Parallel 
У; 2.8 1.4 
l 0.05 0.1 А 


OPERATING CONDITIONS As Class “А” amplifier 


Filament Series Parallel 

Ма 67.5 90 67.5 90 v 
Уа 67.5 67.5 67.5 67.5 У 
Va -7 -7 -7 -7 v 
leto) 6.0 6.1 7.2 7.4 mA 
legato) 12 1.1 1.5 1.4 тА 
£m 1.4 1,43 1.55 1.58 тА/У 
Ta 0.1 0.1 0.1 0.1 МО 
Ка 5 8 5 8 ко 
Vina) 9 5 5 5 У 

out 160 235 180 270 mW 
Diot 12 13 10 12 % 

LIMITING VALUES 
Filament Series Parallel 
Va тах. 90 90 у 
Vg, тах. 67.5 67.5 у 
lx (max. signal) 5.5* 11.0 тА 
оу тах. 4.55 9.0 mA 
*For each 1.4 V section 
BASE : DIMENSIONS : 
B7G L=54 mm 
D=19 mm 
(2 
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УАГҮЕ DATA 
PREFERRED ТҮРЕ5 


E OUTPUT PENTODES 


DL 93 


Miniature output pentode 


For oberation FILAMENT Suitable for D.C. operation only 


іп trans- (a) Series: У; applied across the two filament sections іп 
mitting series, between pins 1 and 7. Vg, referred to 
circuits see pin 1. 
Section H, (b) Parallel : Vr applied across the two filament sections in 
page 126 parallel, between pin 5 and pins | and 7 con- 
nected together. Vg, referred to pin 5. 
Series Parallel 
Vt 2.8 14 V 
lt 0.1 02 A 
CAPACITANCES 
Measured without external screen 
Ca gi «0.34 uu 
Cin 48 шшр 
Cout 4.2 uuF 
OPERATING CONDITIONS As Class “А” amplifier 
Filament Arrangement Parallel* 
Va 135 150 M 
Уа 90 90 У 
Ма -7.5 -84 V 
lato) 14.8 13.3 mA 
gato) 2.6 22 mA 
la (max. sig.) 14.9 141 mA 
lgs (max. sig.) 3.5 3.5 mA 
Га 90 100 ка 
Еш 1.9 1.9 ТАЈМ 
Ra 8 8 ка 
Ving, ти) 5.3 59 У 
ош 600 700 mW 
tot 5 6 % 
*Operation with series connected filament will 
be similar to that with parallel connection. 
With series connection a shunting resistor must 
be connected between pins | and 5 to by-pass 
the cathode current 
LIMITING VALUES 
As power amplifier 
V, max. 150 У 
Vg: тах. 90 M 
Pa max. 20 W 
ға max. 04 W 
ку тах, ІВ mA 
BASE : DIMENSIONS : 
B7G L=54 mm 
Р=19 mm 
(ШШ. 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


Miniature output pentode DL 94 
FILAMENT Suitable for D.C. operation only 


(a) Series: У; applied across the two filament sections in 
series between pins | and 7. Vg, referred to 
pin 1 

(b) Parallel : Ve applied across the two filament sections in 
parallel between pin 5 and pins | and 7 
connected together. Vg, referred to pin 5 


Series Parallel 
Ve 2.8 1.4 у 
le 0.05 0.1 A 
CAPACITANCES Without external screening 
Са gi 0.2 ив 
Cin 5.5 uF 
Cout 3.8 uF 
OPERATING CONDITIONS As Class “А” amplifier 
Filament Series Parallel 
а 90 85 90 v 
Ves 90 85 90 v 
gi -4.5 -5.0 -4.5 У 
laio) 7.7 6.9 9.5 mA 
Igaco) 1.7 1.5 24 тА 
Ет 2.0 1.98 2.15 тА/У 
га 0.12 0.12 0.1 ма 
Ва 10 10 10 ко 
Vinir. m.s.) 3.2 3.5 3.2 У 
out 240 250 270 mW 
Diet 7 10 7 % 
LIMITING VALUES 
Filament Series Parallel 
Ү, тах. 90 90 V 
Vg, max. 90 90 M 
lige) max. 6 12 mA 
ік max. (max. sig.) 6 12 mA 


The limiting values of Ix for series operation given 
above indicate the maximum for each 1,4 V section 
of the filament. As the actual Ix max. of the valve is 
12 mA, it is necessary to connect a resistor between 
pins | and 5 in order to maintain the correct voltage 
across the filament 


BASE : DIMENSIONS: 
B7G L=54 mm 
D=19 mm 
С 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


EBL 21 Double diode output pentode 
HEATER 
Уһ 63V In ОВА Suitable for A.C. mains operation 
CAPACITANCES 
Са бі <1.4 uF 
Сага-к 1.8 uF 
Card 2.0 риб 
Сеа ае «0.15 puf 
OPERATING CONDITIONS 
As Class “А” amplifier 
a 250 250 ү 
Ves 250 275 M 
Vu -6.0 -62 v 
la 36 44 mA 
lga 4.5 5.8 mA 
Құ 150 120 а 
Ба 9.0 95 тА/У 
E. gi-gs 23 23 
ra 50 50 ка 
Ra 7 5.7 ка 
Pont 4.5 5.5 w 
D.ot 10 10 % 
Viner, m.s.) 4.2 4.5 ү 
Vingm,a,) (Pout= 50 mW) 0.35 0.3 ү 
OPERATING CONDITIONS 
As Class “ АВ,” push-pull pair 
Va 300 V 
Va 300 M 
Rx 120 о 
laio; 2x30 mA 
la (max. sig.) 2x36 mA 
ЕРІ 2x3.8 mA 
lgs (max. sig.) 2x6.5 mA 
Raa 9 KQ 
ҮЛЭГ: 2x7.0 M 
Pout 13.2 w 
Diot 1.8 % 
Ving, m.s, (Рош=50 mW) 2x0.3 v 
LIMITING VALUES 
V.o тах. 550 M 
У, max. 300 у 
ра тах. 11 w 
Уру max, 550 V 
Vga тах. 300 M 
pg, max. 3.5 w 
lk max. 60 mA 
Rgı_k max. 1.0 МО 
Vx xk max. 50 v 
(ата 
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VALVE DATA 
PREFERRED ТҮРЕ5 


OUTPUT РЕМТОРЕ5 E 


LIMITING VALUES (contd.) РРА! 
Vara тах. 200 v (contd.) 
Vara max. 200 у 
ша тах. 0.8 тА 
lara max. 0.8 тА 
Vara тах. (ьа =+0.3 pA) -13 
Vara max. (Їзга--- 0.3нА) -l.3 
b BASE : DIMENSIONS : 
9 11-16) L=96 mm 
87 D=29 mm 
Double diode output pentode ЕВЕ 3! 
HEATER 
Vn 63V In 1.2 A Suitable for A.C. mains operation 
CAPACITANCES 
Car dad «035 puF 
Ca/d—k 3.0 ШАЕ 
Сага-х 3.6 uuF 


OPERATING CONDITIONS 
As Class “А” amplifier 
ү, 


А 250 V 
Маз 250 у 
ІМ 36 mA 
Rx 150 о 
Уа -6.0 V 
ІРА 5.0 тА 
Ет 95 mAN 
ЦЭ 55 ко 
Ка 7 ко 
Рош 43 w 
Diot 10 % 
Viner. m.s) 3.6 v 
Vine, ла, (Poutz-50 mW) 0.35 1) 


LIMITING VALUES 


Уа» 550 v 
Ү, max. 250 v 
pa max. 9 w 
ly max. 55 mA 
Мед) max. 550 M 
Vgs max. 250 У 
Pgs max. 1.5 үү 
Кок max. | мо 

п-к max. 50 V 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


ЕЕ! LIMITING VALUES (contd.) 

ü Vara тах. 200 V 
Vara max. 200 v 
lara max. 0.8 mA 
lara max. 0.8 mA 
Vara тах. (lara =+ 0.3 pA) -1.3 M 
Vara max. (laza— +0.3 uA) -1.3 M 

BASE: DIMENSIONS : 
Octal L=136mm 
D=46 mm 
ECL 80 Triode-pentode primarily intended for use as combined 
line oscillator and frame output valve in television 
receivers 
HEATER 
Vn 6.3 У in 0.3 A Suitable for series or parallel operation 
CAPACITANCES 
Cgt_ap «0.02 pF 
Спа «0.2 uF 
Cat_ap «12 ыш 
Сара: «02 шЕ 
Triode Section Cgt-k 20 ри 
Cak 03 ціҒ 
Ca. gt 09 uuF 
Cgt-h «0.05 puF 
Pentode Section Cin 45 uF 
Cout 50 рғ 
Ca gi «02 шығ 
Сау- «0.25 инг 
CHARACTERISTICS 
Triode Section Уа 100 ү 
Ма -2.3 M 
la 4 mA 
£m 1.4 тА/У 
га 125 КО 
n 17.5 
Pentode Section Va 170 200 M 
Уа 170 200 У 
Ves 0 0 
Ма -67 -8.0 ү 
la 15 17.5 mA 
А 2.8 33 mA 
Ёш 3.4 3.5 тА/У 
Га 0.15 015 МО 
Ugi-ga 14 14 
(ZA m 
Mullard 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


OPERATING CONDITIONS OF TRIODE SECTION ECL 80 
As A.F. voltage amplifier td 
Vo 170 200 y (contd.) 
Ra 0.22 0.22 МО 
“Ба 0.68 0.68 МО 
Ма -3.5 -42 У 
ім 0.45 0.55 тА 
Vout/Vin 11.5 11.5 
Vouttr m.8,) (Dio1— 5945) 20 24 у 


*Grid resistence of following valve 


OPERATING CONDITIONS OF PENTODE SECTION 
As audio output valve 


a 170 200 M 
Vga 170 200 M 
Ves 0 0 M 
Ма -67 -8.0 v 
latoy 15 17.5 mA 
g2(0) 2.8 33 mA 

а 11 11 ко 
Ving, m.s. (Pout =50 mW) 0.7 0.7 у 

ош 1.0 1.4 w 
Мита) 3.5 4.0 v 
Diot 10 10 % 

LIMITING VALUES 
Triode Section Vao тах. 550 у 
Ү, тах. 200 M 
Pa max. 1 үү 
Ік max. 6 mA 
Үд тах. (14 --4-0.3 pA) -1.3 M 
Ка_к max. 3 МО 
Vp. x тах. 150 ۷ 
Pentode Section Мар) max. 550 M 
Уа max. 400 У 
Марк) тах. 1,200 ү 
ра тах. 3.5 w 
Уа» max. 550 M 
Vga max. 250 M 
Pga max. 075 W 
ly max. 25 mA 
Vg, max. (1g —4-0.3 pA) -1.3 У 
*Rç; x max. (Їн--20 mA) 1 МО 
IR; x max. (IE =12 mA) 22 МО 
Vn тах. 150 ү 
*As audio output valve 
tAs frame output valve 
BASE: DIMENSIONS: 
B9A L=67 mm 
(Noval) р--22.2 mm 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


EL 3! Output pentode rated for a continuous anode dissipation 


of 25 W 

HEATER 

Ма 63V In 14А Suitable бог A.C. mains operation 

CAPACITANCE 
Сан 1.2 pyr 

CHARACTERISTICS 

a 275 600 M 

Ves 275 400 M 
Va -9 -22 M 
la 9! 42 тА 
les H 5 mA 
Em 14 7.0 mA/V 
Га 20 43 ко 
H т-ва 16.5 m 


OPERATING CONDITIONS 
As push-pull pair (self bias) 
V 350 


a 375 400 v 
Vea 350 375 400 M 
Rx 100 122 145 о 
laco) 2х71 2х67 2х63 mA 
I, (max. sig.) 2х83 2х75 2x69 mA 
lgzto» 2x8.8 2x8.8 2x83 mA 
lg; (тах. sig.) 2x23.5 2х24.5 2x24 mA 
Raa 5 6 7 KQ 
Vine m s) 2x15 2x15 2x15.5 v 

*Pout 38 37.5 37 w 
Dtot 42 5.0 5.0 % 


*Measured at start of lg, ог 5% distortion 


OPERATING CONDITIONS 
As push-pull pair (fixed bias) 
V 


4 400 600 800 У 
Уа 400 400 400 У 
um -23 -25.2 -26 V 

2x40 2x30 2x30 mA 


қ (max, sig.) 25110 2х 103 2x 107 тА 
2х5.2 2х3.4 2х31 mA 
jee Tus slg.) 2221 8 2х285 2x28.5 mA 


7.5 10 ка 
Уш вл) 2x155 2x17.5 2x18 ү 
*Pout i 55 84 120 w 
Diot 32 5.0 5.0 % 


*Measured at start of lg, or 5% distortion. 


( 2) 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


LIMITING VALUES EL 31 
Мар) тах. 1,200 M (contd.) 
V, max. 800 ۷ ы 
Уа» тах. 800 M 
Vga max. 400 M 
ps max. 25 w 
Раа тах. 8 w 
{к max. 200 mA 
Уһ к max. 100 V 
Как max. (self bias) 05 МО 
Как max. (fixed bias) 01 МО 
BASE : DIMENSIONS : 
Octal L—14l mm 
0 =54 mm 
Output pentode EL 32 


HEATER 


Va 6.3 У h 0.2 A Suitable for series or parallel operation, D.C. 
or AC. 


OPERATING CONDITIONS 
As Class ** A ” amplifier 


8 250 v 
Ves 250 у 
Va -18 M 
la 32 mA 
p 5 mA 
gm 2.8 mA/V 
fa 70 ко 
Қа 8 ко 
Pout 3.6 w 
Vintr m,8,) 10 v 

tot 10 % 


OPERATING CONDITIONS 
Ав” push-pull pair (self bias) 
V, 


200 250 ү 
Vea 200 250 У 
Rk 330 330 о 
lato 2х21 2Х275 mA 
la (тах. sig.) 2х24.5 2х32 тА 
lezo 2х3.85 2x44 mA 
lg, (тах. sig.) 2x641 2x80 mA 
Roa 9 8 KQ 
Pout 5.1 7 w 
Diot 1.6 1.5 % 

Adm 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


EL32 OPERATING CONDITIONS AS TRIODE 


Screen connected to anode 
contd.) V. 20 200 250 250 ۷ 
Үд -19 -14 -27 -20 v 
la 15 30 15 30 тА 
Em 2.1 3.2 1.7 2.6 mA/V 
Га 3.3 2.4 4.1 3.1 KQ 
n 7 8 7 8 
LIMITING VALUES 
Va» тах. 550 M 
һ max. 250 У 
рь тах. 8 w 
lk тах. 45 тА 
Vgaiy тах, 550 у 
ga max, 250 у 
Pga max. 1.6 w 
Как max. (fixed bias) 06 MQ 
Rg; max. of bias) 10 ма 
Мак max. 50 У 
BASE : DIMENSIONS : 
Octal [=110 mm 
D=37 mm 
EL 33 Output pentode 
HEATER 
Vn 63V In 0.9 А Suitable for А.С. mains operation 
CAPACITANCE 
Сан 10 uF 
OPERATING CONDITIONS 
As Class “А” amplifier 
8 250 M 
Ves 250 У 
la 36 mA 
Va -6 у 
lga 4 mA 
gm 9 mA/V 
Га 50 ко 
| g1-g2 23 
ont 4.5 w 
Е 7 ко 
Viner, m,s, 42 Vv 
Vin m.s.) (Рош==50 mW) 0.33 ү 
Dtot 10 90 
Кк 150 9) 
7222. 2 
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VALVE DATA 
PREFERRED ТҮРЕ5 


OUTPUT PENTODES E 


OPERATING CONDITIONS (contd.) EL 33 
As push-pull pair (self bias) (contd.) 

Vs 250 V 

Va 250 M 

lato 2x24 mA 

la (max. sig.) 228.5 тА 

g2(9) 2x28 mA 

lgs (max. sig.) 2x46 mA 

Құ 150 о 

Raa 10 ко 

Рош 8.2 w 

Viner, m.s) 6.7 M 

tot 3.1 % 


OPERATING CONDITIONS As Тгіоде 
Screen connected to anode 


a 250 v 
la 20 mA 
Vg -8.5 M 
£m 65 тА/У 
u 20 
fa 3 ко 
Rk 390 Q 
Ra 7 ка 
Рош IN w 
Ош 5 p 
Vin (T, m,8,) 5.9 M 
Vin (rms) (Рош- 50 mW) 1.1 v 
LIMITING VALUES 
Var; max. 550 M 
Va max. 250 M 
pa max. 9 уу 
Ми) max. 550 M 
Vga тах. 275 M 
Ризо) тах. 12 w 
Ред (max. sig.) max. 2.5 w 
ly max. 55 mA 
Вак max. ! мо 
Мк гах. 50 ү 
ВА$Е: DIMENSIONS : 
Octal L=126 mm 
D=46 mm 
Output pentode EL 37 
HEATER 
Va 63V In |4А Suitable for A.C. mains operation 
CAPACITANCES 
Cout 90 puf 
Cin 17.5 uuF 
Саа LO puF 
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YALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


EL 37 OPERATING CONDITIONS 
(eontd.) As Class “А” amplifier 
+ Va 250 M 
Vas 250 M 
Үл -13.5 M 
la 100 mA 
Ise 13.5 mA 
Ry 120 а 
Ет 11.0 тА/У 
Га 3.5 КО 
B 1-82 10 
Ra 25 као 
Мут m.s) (Рош=50 mW) 0.45 M 
Pout (Dtot= 10%) 10.5 үү 
Мац m.s, (start of 166) 10.8 M 
Dot (start of lg) 13.5 96 
Pout (start of 1,1) 11.5 w 
As push-pull pair (self bias) 
Va 250 325 M 
Va 250 325 1) 
lato 2x59 2x77 mA 
la (тах. sig.) | 2x68 2x90 mA 
£2(0) 2» 7.5 2х9.75 mA 
lg. (тах. sig.) 2x18 2x30 mA 
к 130 130 а 
Raa 4 4 ко 
Pout 20 35 w 
Мы, т.е.) 2х 14.5 2» 21.5 M 
Diot 2.3 4.4 0% 
As push-pull pair (fixed bias) 
Va 350 400 M 
Ves 350 400 M 
lato) 2x40 2x50 mA 
la (max. sig.) 2x 118 2x 138 mA 
2100) 2х5 2х6 тА 
lga (max. sig.) 2х 29 2х36 тА 
#1 -3l -36 M 
Ra a 3.25 325 КО 
Pout 46 69 w 
ли 2х217 2x245 У 
Ош 2.8 2.5 y 
OPERATING CONDITIONS AS TRIODE 
Single valve (screen connected to anode by 1001 resistor) 
Va 300 400 M 
la 50 37.5 mA 
Va -26 -39 у 
Ет 6.5 4.5 тА/У 
u 9 9 
Ға 1.4 2 ко 
С) 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


OPERATING CONDITIONS AS TRIODE (contd.) EL 37 
As triode connected push-pull pair (self bias) (contd.) 

Vo 350 435 У 

Va 320 400 M 

la (о) 2x56 2x70 mA 

l (max. sig.) 2x64 2x80 mA 

ра 2x18 2x28 w 

Rx 245 245 о 

Raa 4 4 ка 

Vin qr, m.s) 2х21.5 2х272 1) 

Pout 12.5 20.6 w 

Diot 41 4.3 9/5 

LIMITING VALUES 

Ма) тах. 800 M 

У, тах. 400 V 

Vga max. 800 1) 

Vg, тах. 400 M 

Мак тах. 75 У 

Как max. (cathode bias) 05 МО 

Rgı_x max. (fixed bias) о) MO 

pa max. 25 w 

Рез max, 6 w 

lx тах. 200 mA 

BASE : DIMENSIONS : 

Octal L=131 mm 
D=54 mm 

Output pentode, for use as line time base output valve EL;38 


in A.C. television receivers. Type EL 38M is metallised 


EL 38M 
HEATER 
Vn 63V In !4А Suitable for A.C. mains operation 


CAPACITANCES EL 38M EL 38 
Cin 18 18 uuF 
Cout 9.5 6.5 puf 
Са бі 21.0 «12 uguF 

CHARACTERISTICS 
Va 275 У 
Ма 275 ۷ 
la 91 mA 
Ша 11 тА 
Va -9 M 
£m 14 mA/V 
И 1-62 16.5 
ЦЭ 20 ко 

— 
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VALVE DATA 
PREFERRED ТҮРЕ5 


E OUTPUT PENTODES 


EL 38 OPERATING CONDITIONS 
As line time base output valve (see Fig. 1, below 
EL 38M маг ) 


У 
(contd.) For EL 38 

la 64 mA 
lea 18 тА 
Құ 120 о 

Еог ЕВС 33 
m 08 mA 
N.B.—Above values measured under synchronised 


conditions 


HORIZONTAL FORM 


DEFLECTOR COILS 
Resistance 13 Q 
inductance 6-5mH. 


5000) 4W 


© WIDTH CONTROL S 


АП capacities rated at All resistors of 20% 
350 V.Wkg.and 20% tolerance @oterance unless other- 
unless otherwise stated. wise stated. 


Fig. 1— пе time base circuit. 
NOTES : 


(1) The deflector coils should be capable of providing full scan for |МУУ22-17 (Ма -7KV) with 
а peak to peak current swing of 500тА. 


О) Synchronising pulses may be applied negatively to the аподе ог "positively to the grid of the 
EBC.33. 


(3) The decoupling components (47K() and O-IpF) In the anode circuit of the EBC.33 are 
necessary oniy if there із ripple on the Н.Т. line, 


(4) All potentiometers should be linear components to provide smooth control. 


LIMITING VALUES 


Va max. 800 M 
EL 38 Va (pk) max. 8 KV 
BASE: Үс, max. 400 M 
Octal pa max. 25 w 
Pg: max. 8 w 
|; max. 200 mA 
Қа-к (Pa<25 W) max. 05 ма 
Как (Pax 9 W) max. 08 ма 
Vh-k max. 100 У 
EL38M DIMENSIONS : 
BASE : =]14] mm 
Octal О--45.5 mm 
С) 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


“ААА 


Output pentode. EL 4! 
НЕАТЕК 
Va 63V h 07 А Suitable for А.С. mains operation 
CAPACITANCES 
Cin 102 puF 
Cout 78 uuF 
Саа | 1.0 ші 
OPERATING CONDITIONS 
As single Class “А” amplifier 
У, 250 v 
Уа 250 У 
Rx 180 о 
Үл -7 v 
la 36 mA 
les 52 mA 
Ет 10 mA/V 
Га 40 ка 
И. gi-ga 22 
7 ка 
Visi; TB.) o5 mW) 0.32 У 
Рош (D tot == | 0%) 4.2 w 
Viner, m.s у (Dtot= 10%) 3.7 ч 
out m= 0% 4.5 W 
Vinir. m.s.) (Pou=4. 5 УУ) 4.0 ү 
Ого (Pout —4.5 W) 11.5 % 
LIMITING VALUES 
Vao, max. 550 M 
Va max. 300 v 
Pa max. 9 w 
Ма) max. | 550 v 
Vgs max. 300 M 
Pgs (zero sig.) max. 1.4 үү 
Pga (max. sig.) max. 3.3 w 
lk тах. 55 mA 
Как max. | MQ 
Vx. u max. 50 ү 
BASE : DIMENSIONS : 
ВВА L=80 mm 
| D=22 mm 
Output pentode, particularly suitable for use in car EL 4 
radio receivers 
HEATER 
Va 63V İn 0.2 А Suitable for D.C./A.C. operation 
CAPACITANCE 
Cos «02 ші 
(C Ж) 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


OPERATING CONDITIONS 
EL 42 As single Class * А ” amplifier 


(contd.) Va 200 225 ۷ 
Ves 200 225 У 
Rk 360 360 о 
l, 22.5 26 mA 
les 3.5 41 mA 
gm 3.2 3.2 mA/V 
ГА 90 90 ка 
u каш II II 

9 9 ка 
Vinne (Pout= 50mW) 0.8 0.75 M 
in(tms) 6.5 72 ۷ 
out Ма 25 W 
10 % 
As Class “ АВ” push-pull pair (elf bias) 
^ 250 M 
Уа 200 250 1) 
Rx 310 310 о 
latoy 2x16 2x20 mA 
la (max. sig.) 2x17 2x21.5 mA 
gat» 2x2.6 2x32 mA 
i Gi sig.) 2x5.6 2567 mA 
15 15 ка 
Via eme) т X 0.75 2x0.7 M 
Vincrmey 9.6 2 x 12.5 V 
Pout ха, 1 7.0 w 
Diot 5.5 5.5 % 
As Class “В 7 push-pull pair (fixed bias) 
Va 200 250 M 
Ves 200 250 v 
Va -17 -22.5 M 
laco; 2x5 2x5 mA 
la (max. sig.) 2х 16 2x20 mA 
lezo 2x0.8 2x0.8 mA 
lgs ин sig.) 2252 2x6.5 mA 
16 ко 
М аа (Pout= som Wax. 5 2x1 M 
Vincrmna) 2x 12 2x16 V 
Pout 4.0 6.5 w 
Оо 3.5 5 % 
LIMITING VALUES 
Уа» 550 M 
Ү, max. 300 M 
Ра max. é w 
Харь, max. 550 v 
ға тах. 300 M 
Резко) max. 1.0 w 
Pg, тах. (max. sig.) 2.0 w 
ly max. 35 mA 
Как max. 20 МО 
Мк тах. 50 у 
ВА5Е: DIMENSIONS : 
B8A L=60 mm 
D=22 mm 
iC) 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


I Tasu‏ ر 


Miniature output pentode EL 91 
HEATER 
Va 63V In 0.2 А Suitable for series or parallel operation. 
CAPACITANCES 
Cin 42  ugF 
Cout 3.2 uuF 
Ca gi «0.5  ugF 
OPERATING CONDITIONS 
As single valve Class “А” amplifier 
a 250 M 
Vas 250 V 
la 16 тА 
les 24 mA 
£m 2.6 тА/У 
Н.в1-61 12 
Га 130 ко 
Ке 680 Q 
Ra 16 ка 
Үйцстэ) 5.3 У 
Рош 1.4 w 
Diot 10 % 
As push-pull pair (self bias) 
Va 250 M 
Vga 250 v 
lato 2х11 mA 
"n 2х16 mA 
k 600 а 
R. s 24 ко 
Vin(r me) (Pout з-50 mW) 2 х0.8 V 
la (max. sig.) 2x128 mA 
lga (max. sig.) 2x4| тА 
Vingrms) 2x12 V 
Pout 4.0 w 
Diot 3.2 % 
As push-pull pair (fixed bias) 
Va 250 v 
Ves 250 M 
РА -19 M 
laços 2x5 mA 
gato 2x0.66 mA 
20 ко 
Улсан (Pout =50 шиг 2х 1.5 ч 
la (max. sig.) x 16 mA 
lga (max. sig.) get mA 
Vinirms) 2x13 у 
Pout (start of 1g.) 4.8 w 
Diot (start of 1g) 3.3 % 
(Cc) 
—— — Mullard) mm 
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YALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


EL 9! LIMITING VALUES 


У, тах. 250 M 
(contd.) Vea max. 250 М 
ра тах. 4.0 үү 
Pga тах. 0.6 w 
lk тах. 25 mA 
Vnk max. 50 У 
Ка-к max. (cathode bias) 07 Ма 
ВА5Е: DIMENSIONS : 
87G L=54 mm 
D=19 mm 
KL 35 Output pentode 
FILAMENT 
Ve 207 H 0.15 А Suitable for D.C. operation only 
CHARACTERISTICS 
Va 135 ү 
Ма 135 M 
ls 5.6 mA 
£m 2.2 mAJV 
rs 015 МО 


OPERATING СОМОГПОМ5 
As single Class “А” amplifier 


Fixed bias Self bias 
Va 135 135 1) 
Уа 135 135 М 
Ма -4.5 -4.8 M 
[А 5.6 50 тА 
Ra 19 20 ко 
Vina, m,e.) 3.0 2.9 M 
Pout 340 310 mW 
Diot 10 10 % 

LIMITING VALUES 
У, max. 150 M 
pa max. 1.0 w 
Vga max. 150 v 
lk тах. 10 mA 
Каз: (fixed bias) тах. 10 МО 
Rgt (self bias) max. 15 МО 
*Va (їг 4-1 pA) +0.3 to +0.8 M 
*At Va Vgo—l 
BASE: DIMENSIONS: 
Octal L= 106 mm 
D=41 mm 


KLL 32 Double output pentode 


FILAMENT 
V; 20 У Ip ОЗА Suitable for D.C. operation only 
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YALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES E 


CHARACTERISTICS Т 0б y KLL 32 
Va 100 V (contd.) 
Үд 0 v 
Em 2.6 mA/V 
OPERATING CONDITIONS 
Va 90 120 135 V 
Уа 90 120 135 ү 
laio 2.8 33. 3.8 mA 
|, (max. sig.) 9.8 14.4 169 mA 
Ма -7.4 -10.2 -11.3 v 
lga (max. sig.) 2.8 4.6 57 mA 
in (r,m 8.) 52 7.3 8.4 ү 
Pout 0.45 0.94 12 w 
Dtot 1.8 2.5 2.8 p^ 
Ras 16 16 16 ко 
BASE: DIMENSIONS: 
Octal L=10! mm 
0=41 mm 
Output pentode. Suitable for use in frame time base or PL 33 


audio output stage of series operated television receivers 


HEATER 
Му 19V H ОЗА Suitable for series operation, D.C. ог A.C. 


CAPACITANCE 
Cog 1.0 рд 


OPERATING CONDITIONS 
As single Class “А” amplifier 


Va 175 200 225 V 
Уы 175 200 225 у 
Ку 150 150 150 о 
Үш -4 -465 —53 ۷ 
la 24 28 32 тА 
lga 2.6 3.0 34 mA 
£n 8 8.6 9 mAJV 
Га 60 55 50 ко 
U gi-ga 23 23 23 
" 7 7 7 ко 
Vin (cr. m 2) (Dtor= 10%) — as 3.4 M 
Pout tot = о = = 3.3 үү 
шағатын, (Start ofl,,) 2.6 3.1 3.6 V 
Pom (start of lg) 1.8 2.55 3.45 W 
Dio: (start of l) 8.8 10 H 27 
Саяны 
МиПаға 
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VALVE DATA 
PREFERRED TYPES 


E OUTPUT PENTODES 


PL 33 LIMITING VALUES 
(contd.) Уау max. 550 M 
Va max. 250 M 
pa max. 9 w 
Мар) тах. 550 M 
Vg, max. 275 M 
Pesto) Max. 1.2 w 
Pga (max. sig.) max. 2.5 w 
lx max. 55 mA 
Ra, x max. (self bias) 10 MQ 
Vn.x тах. ү 
BASE: DIMENSIONS: 
Octal L=126 mm 
О--46 mm 
PL 38 Output pentode. Suitable for use as line time base output 
valve in series operated television receivers. PL38M is 
PL 38M metallised 
HEATER 
Vn 30V | ОЗА Suitable for series operation, D.C. or A.C. 
CAPACITANCES PL38M PL38 
Cin 18 18 puF 
Cout 9.5 65  uuF 
Ca gi «1.0 <l  ugF 
CHARACTERISTICS 
Va 200 У 
Ус 200 v 
Va -5.5 M 
la 75 mA 
lea 9.0 mA 
£m 13.5 тА/У 
ra 20 ко 
H gi-ga 16.5 
LIMITING VALUES 
У, max. 800 У 
Марк) max. 8 КУ 
Үүд тах. 400 M 
pa max 25 w 
Pga тах 8 w 
lk max. 200 mA 
Ао, к max. (ра<<25 W) 05 МО“ 
Как max. (Pax 9 W) ов МО 
Ма_к max. 00 v 
BASE: *For self bias operation 
PL 38 
Octal (73) DIMENSIONS: 
PL 38M L= 14| mm 
Octal (101) D=45.5 mm 
Су 
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VALVE DATA 
PREFERRED ТҮРЕБ 


OUTPUT PENTODES E 


Double diode output pentode UBL 21 


FILAMENT 
Và 55V 1-0. A Suitable for series operation, D.C. or A.C. 


CAPACITANCES 
Саа «12 ви 
Ca'd-k 18 ші 
Ca”d-k 20 uuF 
Сага аа «0.45 puuF 
OPERATING CONDITIONS 
As Class “ A '' amplifier 
* 180 200 У 
Ves 100 180 200 ү 
Ry 140 140 200 Q 
Va -5.3 -10 -13 v 
la 32.5 61 55 mA 
les 5.5 to 95 mA 
Еш 75 90 8.0 тА/У 
га 25 22 5 4 ко 
9.0 90 Ё 
R. 54 3 3 3.5 ко 
Via (rma) (Рош = 50 mW) 0.55 0.5 0.5 
Mel Mi р) 1.35 48 48 w 
Уш (rma) (Dii 10%) 3.8 6.2 6.2 ч 
LIMITING VALUES 
Vacb, max. 550 V 
V, max. 250 y 
Pa тах. || w 
Мао) max. 550 у 
Vea тах. 250 ү 
Раз тах. (max. sig.) 3.5 w 
Раз max. (zero sig.) 1.9 w 
{к max. 75 mA 
Rgi-k max. 10 MQ 
Муу тах. 150 У 
Vara max. 200 ү 
Vara max. 200 ү 
lara тах. 08 mA 
lara max. 08 mA 
ВА5Е: DIMENSIONS : 
B8G 1--96 mm 
0=29 mm 
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VALVE DATA 
PREFERRED ТҮРЕ5 


OUTPUT PENTODES 


UL 4! Output pentode 


HEATER 
Vn 45V In ОЛА Suitable for D.C./A.C. operation 


CAPACITANCES 
Cout 83 upF 
Cin 11.0 ви 
Ca_gi <1.0 upF 
OPERATING CONDITIONS 
As single valve Class “А” amplifier 
Va 100 170 200 M 
Vn 100 170 200 M 
Va -5.7 -10.4 -142 у 
Құ 165 165 270 о 
А 29 53 45 mA 
les 5.5 10 85 mA 
gm 9.5 8.2 mA/V 
ra 18,000 20,000 24,000 Q 
Ugi-ga 10 10 10 
a 3,000 3,000 4,300 Q 
Рош 1.35 4.2 42 w 
Vin с.т, 3.75 6.0 6.3 ү 
Diot 10 10 10 % 
Vin (r.m,a.) 0.55 0.5 0.54 M 
(Pout==50 mW) 
OPERATING CONDITIONS 
For two valves in push-pull 
Va 100 170 200 У 
уа 100 170 200 У 


2x24 2x44 2x45. тА 
la (max. sig.) 227 2x49 2x53 тА 


legatos 2x4.6 2x8.8 2x9 mA 
e (max. ча) ев 2x165 2x19 тА 
100 100 130 о 

R", 4, 000 4,000 4,000 о 
Рош 22 9.0 12.5 w 
Vin в-ф ama 92 18.6 24.5 v 
tos 3.5 4.0 4.0 % 
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VALVE DATA 
PREFERRED TYPES 


OUTPUT PENTODES EË 


LIMITING VALUES 


Vacb) max. 550 M 
V, max. 250 V pie Њу 
Ра max. 9 w У 
Уез тах. 550 v 
Vg, max. 250 ۷ 
Pgs max. 1.75 W 
pas (max. sig.) 4 w 
lk max. 75 mA 
Rg,-k max. [ MO 
Ку к max. 20 ко 
Vik max. 150 у 

BASE : DIMENSIONS : 

ВВА L=76 mm 

D=22 mm 


— |Мшач) ---------- 
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VALVE DATA 
PREFERRED TYPES 


RECTIFIERS F 


RECTIFIERS 
POWER RECTIFIERS FOR А.С. MAINS EQUIPMENT 
Type Description Va or V; hori, Base Page 
V (A) 


AZ31 Full wave, directly heated 4.0 11 Octal 112 
EY91 Half wave, indirectly heated 6.3 042  B7G 114 
EZ35 Full wave, indirectly heated 6.3 0.6 Octal 115 
Е240 Full wave, indirectly heated 6.3 0.6 ВВА 115 
Е241 Full wave, indirectly heated 6.3 0.4 ВВА 116 
FW4-500 Full wave, directly heated 4.0 3.0 4-pin 116 
GZ32 Full wave, indirectly heated 5.0 2.0 Octal 118 


POWER RECTIFIERS FOR D.C./A.C. MAINS EQUIPMENT 


Type Description Vn In Base Page 
(У) (А) 
CY31 Half wave, indirectly heated 20 0.2 Octal 112 
PY31 Half wave, indirectly heated 17 0.3 Octal 118 
PZ30 Full wave, indirectly heated 52 0.3 Octal 119 
UY?1 Half wave, indirectly heated 50 0.1 B8G 120 
(Loctal) 
UY41 Half wave, indirectly heated 31 0.1 B8A 121 


HIGH VOLTAGE RECTIFIERS 


Type Description Му In Base Page 
(У) (А) 
EY51 Half wave, indirectly heated 6.3 009  B2A 113 
wired in 


HVR2 Half wave, indirectly heated 4.0 0.65 4-р 118 
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VALVE DATA 
PREFERRED TYPES 


F RECTIFIERS 


AZ 31 Directly-heated full. wave rectifier 


FILAMENT 
Vr 40V le LIA 


OPERATING CONDITIONS 


V. (rms; max. 2x500 2х400 2х300 v 
la max. 60 75 100 mA 
Maximum capacitance 
of reservoir capacitor 60 60 60 uF 
At Va (rma, 300-0-300 V Reservoir capacitance [6 uF 
lout Limiting resistance (each anode 
(mA) 100 200 400 800 0 
Vout (D.C.) 
45 340 20 296 263 V 
60 325 302 276 237 V 
75 310 288 256 210 V 
100 280 26i 225 166 V 
At V, (rma) 400-0—400 V 
30 484 472 457 430 V 
45 464 451 433 397 Ү 
60 450 434 412 364 Ү 
75 435 420 393 332 V 
612 595 560 У 
588 562 525У 
570 542 497 Ү 
DIMENSIONS: 
1--111 mm 
Ы--46 mm 


CY 3l 


Indirectly-heated half-wave rectifier 


HEATER 
Vn 20V 1, 0.2 A Suitable for series operation, D.C. or A.C. 
Heating time 70 secs 


OPERATING CONDITIONS 


Va (rma) Max. 250 V 
|, max. 120 mA 
Vh-k (pk; Max. 350 V 
Max. capacitance of Limiting resistance 
reservoir capacitor (C) (R) in series with 
anode 
(uF) (0) 
8.0 0 
16.0 75 
32.0 125 
(C 3 
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VALVE DATA 
PREFERRED TYPES 


RECTIFIERS F 


At Va ап 150 V 
С 8 16 32 uF oe 
lout R 0 75 125 а ' 
(тА) Уош (D.C.) 
40 163 157 153 У 
60 143 144 140 У 
80 125 132 130 У 
100 но 123 120 У 
120 92 115 HI V 
At Va (rma 200 V 
226 (227 221 V 
60 204 210 204 V 
80 185 190 196 V 
100 165 180 175 V 
120 148 167 163 У 
At Va irme 250 V 
300 292 282 V 
60 271 276 266 V 
80 248 262 252 V 
100 229 247 240 V 
120 210 232 227 У 
BASE: DIMENSIONS: 
Octal L= i12 mm 
D=43 mm 
Miniature indirectly-heated half-wave high voltage EY 5| 
rectifier 
HEATER 
Vn 63V In 90 mA 
Heater voltage tolerances 
For lout not exceeding 200 БА +15% 
For fout=500 БА +7% 
CAPACITANCE 
Cak 0.8 uF 
OPERATING CONDITIONS 
With sinusoidal input (up to 500 Kc/s) 
P.I. V. max. 17 КУ 
lout m ax. 0.5 тА 
ік (әк, max. 4 mA 
Min. limiting resistance 01 Ма 
*Max. reservoir capacitance 0.1 uF 


*For 50 c/s operation. At other frequencies 
capacitance to be inversely proportional to 
the frequency 
OPERATING CONDITIONS 
With pulse input 


Š PLV. max. 17 КУ 
lout max. 02 mA 
*ix әк.) max. 80 mA 
Max. filter capacitance 5,000 puF 
«Бог max. pulse duration of 5 usecs. 

BASE: DIMENSIONS: 

té 119 В2А L=53 mm plus wire leads 
D=14.5 mm 
(a) 
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VALVE DATA 
PREFERRED TYPES 


F RECTIFIERS 


EY 91 Miniature indirectly-heated half-wave rectifier 
HEATER 
Vn 6.3V In 0.42 A Heating time 20 secs approx. 
OPERATING CONDITIONS 
Reservoir Limiting 
Ма ma capacitance (C) resistance (R) 
(АҒ) 
50 32 100 
16 50 
8 0 
200 32 70 
16 30 
At Ма irme, 150 V 
ош С 8 16 32 uF - 
(mA) R 0 0 25 а 
Vout (D.C.) 
45 155 170 172 У 
60 140 160 166 V 
75 122 152 60 У 
At Ма (rma) 200 V 
lout [e 8 16 32 uF 
(mA) R 25 50 75 а 
Vout (D.C.) 
45 217 228 218 V 
60 200 215 207 M 
75 182 202 195. V 
At Va (rms, 250 V 
ом [e 8 16 32 uF 
(mA) R 50 I00 125 а 
Vout (D.C.) 
45 276 282 280 У 
60 259 270 28 У 
75 241 255 250 V 
Їл (rms) max. 250 v 
la max. 75 mA 
Vn.k (pk) max. 300 
C max. 32 рғ 
BASE : DIMENSIONS : 
1--54 mm 
Р--19 mm 
— 
m |Мшанм) ———————————— 
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VALVE DATA 
PREFERRED TYPES 


RECTIFIERS 


—є—-—— _ 


Indirectly-heated full-wave rectifier EZ 35 
HEATER 
Vn 63V h 0.6 A 
OPERATING CONDITIONS 
Va (rms) max. 2x325 V 
ls max. 70 mA 
Vn-k (pk) (max.) 350 V 
Max. capacitance of reservoir 
capacitor [6 uF 
Min. value of limiting resistance 
in series with each anode, when 
reservoir capacitance is l6 uF 350 Q 
Reservoir capacitance =4 Р 
out Va (rms) 
(mA) 2x150 2x200 2x250 2x300 2x350V 
Vout 
30 172 235 307 375 437 V 
40 165 228 300 368 430 V 
50 158 220 292 360 421 V 
) 60 150 210 284 350 415 V 
70 143 202 278 342 409 V 
BASE : DIMENSIONS : 
56 Octal L=93 mm 
D=33 mm 
Indirectly-heated full-wave rectifier EZ 40 
HEATER 
Vn 63V h 06A 
LIMITING VALUES 
Ма (rme) 2x250 2x275 2x300 2x350 V 
lout max. 90 90 90 90 mA 
Max. reservoir 
capacitance 50 50 50 50 uF 
Min. limiting resis- 
tance (each anode) 
125 175 215 300 Q 
Va-k (pk) тах. 500 500 500 500 V 
OPERATING CONDITIONS 
Va (rms) 
2x275 V 2x350 V 
(С = 50 uF (С = SO uF 
lout R =175 О) R =300 0) 
(mA Vout (D.C.) 
30 8 48 V 
45 320 43 V 
60 302 33 V 
75 288 365 V 
90 275 350 V 
BASE : DIMENSIONS: 
B8A L=80 mm 
р--22 mm 
Page 115 
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VALVE DATA 
PREFERRED ТҮРЕ5 


F RECTIFIERS 


EZ 41 Indirectly-heated full-wave rectifier 


HEATER 
Vn 6.3V h 04А 


OPERATING CONDITIONS 


Ма (rms; max. 2x250 V 
Vout (approx.) 260 V 
lout 60 mA 
Reservoir capacitance (C) 8 uF 
Limiting resistance (R) 150 Q 
LIMITING VALUES 
Va (rms; тах. 2x250 У 
lout max. 60 mA 
C max. 32 uF 
R min. (C= 8 pF) 150 Q 
(С--16 uF) 250 0 
(С--32 uF) 300 Q 
Vh-k (pk) max. 350 ۷ 
BASE : DIMENSIONS : 
B8A L=60 mm 
D=22 mm 


FW 4-500 Directly-heated full-wawe rectifier 


FILAMENT 
М 40V H 3.0 А 


OPERATING CONDITIONS 


Capacitance of Min. value 
Va (rma) reservoir of limiting 
M capacitor resistances 
(uF) (0) 
2 х 500 16 2х200 
2 х 350 32 2х 150 
Va (тв) 
lout 2 х 300 2» 400 2х500 У 
(тА) Vout (D.C.) 
50 375 516 650 У 
100 330 470 600 У 
150 290 425 560 У 
200 260 390 522 V 
250 240 380 500 У 
LIMITING VALUES 
Vs атау max. 2x50 V 
l, max. : 250 mA 
P.I. V. max. 1,600 V 
BASE : DIMENSIONS : 
British L=146 mm 
| 4-pin D—5l mm 
Сатаны 
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VALVE DATA 
PREFERRED TYPES 


RECTIFIERS F 


Indirectly-heated full-wave rectifier GZ 32 


HEATER 
Vn 50 V Hh 2.3 А Heating time 25 secs. approx. 


LIMITING VALUES 
Capacitor input 


Va (rms) max, 2 х 300 2x350 У 
lout тах. 300 250 mA 
Reservoir сарасїсапсе Limiting resistance 
(uF) (0) 
60 2x150 
32 2x100 
16 2x 50 
Choke input 
Va rma max. 2 x400 2x500 V 
kat тах. 300 250 mA 


OPERATING CONDITIONS 
Capacitor input 
Varan Vout (О.С.) ас 


С (ҺЕ) К(0) 100 150 200 250 300 mA 
250-0-250 16 50 280 260 242 230 218 У 
32 100 270 248 230 212 200 У 
60 150 260 236 212 192 178 У 
300-0-300 16 50 342 322 305 290 280% У 
32 100 330 308 290 272 260% У 
60 150 321 295 272 254 240% У 
350-0-350 16 50 410 388 372 360" -- V 
32 100 392 370 352 340% — У 
60 150 389 360 339 3200 — V 
Сћоке input 
300-0-300 242 232 226 215 210" У 
Og 400-0-400 328 320 312 302 290% V 
a у) 500-0-500 416 408 398 390% — V 
*Limiting values 

Фф 2 ВА5Е: | DIMENSIONS : 

De) 7 Octal L=120 mm 

5 D=46 mm 

(am 
[Mullard] 
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УАГҮЕ DATA 
PREFERRED TYPES 


F RECTIFIERS 


HVR2 High-voltage half-wave rectifier 


HEATER 
Vn 40V In 0.65 А Heating time 40 secs, 


LIMITING VALUES 


Varme, max. 6,000 M 
la max. 30 mA 
P.I. V. max. 20 KV 


OPERATING CONDITIONS 
Reservoir Capacitor—0.2 uF 
Smoothing Capacitor—0.! „Р 
Smoothing Resistor=0.4 МО 


Varma) KVout (D.C.) at 
У 05 190 15 20 25 3.0 mA 
4,000 У 51 49 45 42 39 36 KV 
6,000 У 80 78 75 72 7.0 67 КУ 
BASE : DIMENSIONS : 
British L—131 mm 
2 4-pin 0--46 mm 


PY 31 Indirectly-heated half-wave rectifier 


HEATER 
Vn 17 У h 0.3 А Suitable for series operation, D.C. or A.C. 


OPERATING CONDITIONS 


Max. reservoir Min. limiting 

Varme; capacitance (C) resistance (R) 
M (uF) Q 
250 60 175 

32 125 

l6 75 

8 0 
170 60 100 

32 75 

l6 30 
127 60 0 

With reservoir capacitance=32 pF 

Varma) Vout (D.C.) at 
У 5 75 100 125 mA 
110 (К--0) 120 110 100 90 У 
220 (R=125) 235 216 195 179 У 
Vin 
(D.C.) 
110 (R=0) 103 101 99 96 v 


220 (К=125 0) 210 203 200 194 У 
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VALVE DATA 
PREFERRED TYPES 


RECTIFIERS F 


LIMITING VALUES 
Va max. 250 V PY БА. 
la max, 125 тА (conte) 
Уһ-к (pk) тах, 300 У 
Р.М. max. 1,000 У 
С тах. 60 uF 
BASE : DIMENSIONS : 
Octal ү-112 mm 
53 О--44 mm 
Indirectly-heated full-wave rectifier, primarily intended PZ 30 
for use in series operated television equipment 
HEATER 


Vn 52V In 0.3 А Suitable for series operation, D.C. or A.C. 
INTERNAL RESISTANCE 100 О (per section) 


OPERATING CONDITIONS 
In half-wave circuit 


Reservoir Limiting resistance 
Va (rma) capacitance (each anode) 
(uF) 
240 50 50 
240 32 30 


With limiting resistors —2 x 50 Qand reservoir capacitor = 50 uF 
Va Vout (D.C.) ас 
(Vrms) 50 100 150 200 240 300 400 mA 
240 306 280 272 250 250 225 205 У 


OPERATING CONDITIONS 
In voltage doubler circuit 


Vs am» 220 240 V 

lout 200 200 mA 

Vout 425 480 V 

Limiting resistance 

(each anode) 30 30 Q 

Reservoir capacitance 2 x 32 2x32 uF 

With limiting resistors=2 x 30 О and reservoir capacitor =32 uF 

Va (rms) Vout (D.C.) at 

۷ 60 80 100 150 200 тА 

220 520 505 490 452 425 V 

240 571 557 540 502 480 У 

LIMITING VALUES 
Va rms) Max. 240 У 
la max. (each anode) 200 mA 
Vh-k (pk) max. 650 V 
Max. reservoir capacitance 50 uF 
BASE : DIMENSIONS : 
Octal 1--120 mm 
17 О--46 mm 
=> 
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VALVE DATA 
PREFERRED TYPES 


F RECTIFIERS 


UY 2| = Indirectly-heated half-wave rectifier 


HEATER 
Ма 50V In ОЛА Suitable for series operation, D.C. or А.С. 


OPERATING CONDITIONS 


Reservoir Limiting 
Ма ma capacitance resistance (R) 
(У) (uF) (Q) 
250 60 175 
32 125 
16 75 
8 0 
170 60 100 
32 75 
16 30 
127 60 0 
Va Vout (D.C.) ас 
Vrms 50 75 100 125 140 тА 
110 (R=0) 116 108 100 95 88 У 
127 (R0) 140 130 122 115 HO V 
220 (К=125 0) 232 211 195 180 169 У 
У, 
(D.C.) 
110 (R=0) 104 101 98 95 93 У 
127 (R=0) 124 121 19 17 15 У 
220 (R=125Q) 210 205 200 196 19| У 
LIMITING VALUES 
Va (rma) тах. 250 V 
l, тах. 140 mA 
Vh-k (рк) Max 550 У 
C max. 60 uF 
BASE : DIMENSIONS : 
B8G L=93 mm 
D=28 mm 
(>) 
[Mullard] 
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PREFERRED TYPES 


RECTIFIERS F 


Indirectly-heated half-wave rectifier UY 41 


HEATER 
Ма ЗІУ 1, ОЛА Suitable for series operation, D.C. or A.C. 


OPERATING CONDITIONS 
Minimum value of 
series protective 
resistance (with 


Va max. 50 uF capacitor) (R) 
(Мила) (0) 
220 160 
127 о 
117 0 
110 0 
Varma, Vout (D.C.) at 
M 20 40 60 80 90 mA 
110 (R0) 130 (20 ІІ 105 102 У 
117 (R0) 10 128 120 14 ІП У 
127 (R0) 13 142 134 127 125 V 
220 (R—1600) 20 234 211 196 191 У 
Va 
(D.C.) 
110 (R=0) #05 101 98 96 95 У 


220 (К=-160 32) 210 203 196 192 190 У 


LIMITING VALUES 


Vagas; max, 250 V 

la max. 90 mA 

Ую К (pk, max. 550 V 

C max. 50 uF 

BASE : DIMENSIONS : 
14 ВВА L=64 mm 
D=22 mm 
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VALVE DATA 
PREFERRED TYPES 


ELECTRON BEAM INDICATORS G 


ELECTRON BEAM INDICATORS 


Type Description Principal Applications Page 
EM 34 Electron Beam Visual Tuning Indicator in 124 
Indicator A.C. Mains Receivers 
UM 34 Electron Beam Visual Tuning Indicator in 124 
Indicator series operated Mains 
Receivers 
(SEES) 
IMullardj — [F Ñ - - 
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VALVE DATA 
PREFERRED ТҮРЕ5 


С ELECTRON BEAM INDICATORS 


EM 34 HEATER 
Vn 6.3 У Hh 0.2 A Suitable for series operation, D.C. or А.С. 
OPERATING CONDITIONS 
Vo 200 250 v 
Ra’ | { ма 
Ва | | MQ 
k 0.55 075 mA 
Ve (1) 0 0 M 
Ve (2) 0 0 M 
Ve (5) -42 -5.0 v 
Vs (6) -12.5 -16.0 v 
(1) and (2) Max. angle of the shadows produced 
by the deflector plates x’, x” and 
у". у“ respectively 
(5) and (6) Min. angle (5°) of the shadows 
produced by the deflector plates 
x’, x” and у”, y” respectively 
LIMITING VALUES 
Ме тах. 550 v 
Va, max. 275 ۷ 
Vario; max. 550 v 
Va» max. 275 v 
Мир) max. 550 v 
V, max. 275 v 
Vn. x тах. 100 У 
Крк max. з ма 
BASE : DIMENSIONS : 
Octal L=90 mm 
D=28 mm 
UM 34 HEATER 
Ма 12.6V In 01 A Suitable for D.C./A.C, operation 
With the exception of heater ratings the Type UM 34 is 
identical with Type EM 34 to which please refer 
СОНИНЫ! 
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VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


TRANSMITTING VALVES 


Type Description Principal Applications Page 
DL93 Miniature R.F. pentode Power amplifier in miniature 
communications equipment 126 
ЕС52 Triode ... 5% .. Low power oscillator for fre- 
quencies up to 400 Mc/s  ... 127 
ECS3 Miniature Triode ... Low power oscillator for fre- 
quencies up to 600 Mc/s  ... 127 
ЕС9! Miniature Triode ... Grounded grid amplifier for 
frequencies up to 250 Mc/s ... 128 
ECC9} Miniature Double Triode R.F. push-pull amplifier ог 
oscillator for frequencies up 
to 250 Mc/s ... m 130 
МЕ1001 Disc Seal Triode ... Concentric line oscillator or 
power amplifier for fre- 
quencies up to 3,500 Mc/s ... 131 
ТҮ2-125 VHF Triode ... .. Қ.Ғ. Power amplifier, oscillator 
or modulator for frequencies 
up to 200 Мс/5 si: 28 131 
QV04-7 Beam Tetrode ... - R.F. amplifier or frequency 
multiplier for frequencies up 
to 150 Mc/s ... Ж 2 133 
QV05-25 Beam Tetrode ... .. A.F. amplifier ог modulator ; 
R.F. amplifier or oscillator for 
frequencies ир to 75 Mc/s  ... 135 


QY2-100 Beam Tetrode .. Class “С” КЕ amplifier for 
frequencies up to 60 Mc/s... 138 
QY3-125 R.F. Tetrode  ... .. Power amplifier for frequencies 


up to 100 Мс/5 524 ace 140 
QQV04-20 Twin Beam Tetrode ... Push-pull Power amplifier for 
frequencies up to 200 Mc/s... 142 
00У06-40 Twin Beam Tetrode ... Amplifier or oscillator for fre- 
quencies up to 300 Mc/s  ... 145 
QQV07-40 Twin Beam Tetrode .. Amplifier or oscillator for fre- 
quencies up to 250 Mc/s  ... 147 
ОО204-15 Twin Tetrode ... .. Amplifier, oscillator for fre- 
quencies up to 186 Mc/s ... 149 


MERCURY VAPOUR RECTIFIER 


Type Page 
RGI-240A 150 
RG3-250 151 

amm 
— [Mullard] 
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VALVE DATA 
PREFERRED TYPES 


H TRANSMITTING VALVES АМО 
MERCURY VAPOUR RECTIFIERS 


_———————————— ———-——— 


DL 93 Directly-heated for use in miniature communications 
equipment as an R.F. power amplifier 


For appli- FILAMENT ARRANGEMENT 
cation as Suitable for D.C. operation only 


output (а) Series У; applied across the two filament sections in 
pentode see series between pins 1 and 7. Vg, referred to 
Section E, pin 1. 
page 88 (b) Parallel Vr applied across the two filament sections in 
parallel between pin 5 and pins | and 7 
connected together. Vg, referred to pin 5. 
Series 1.4 V 02А Parallel 2.8 V 0.1 A 
CAPACITANCES 
Measured without external screen 
"аа «0.34 uaF 
Cin 4.8 БАР 
Сон 42 nn 
OPERATING CONDITIONS 
Аз Қ.Ғ. power amplifier at 50 Mc/s (Intermittent operation) 
Filament arrangement : Parallel* 
Va 150 M 
Уш 135 v 
Ra 0.2 мо 
la (max. sig.) 18.3 mA 
lgs (max. sig.) 6.5 mA 
lg; (max. sig.) 0.13 mA 
Рош approx. 12 w 
*Operation with series connected filament will be 
similar to that with parallel connection. With 
series connection a shunting resistor must be 
connected between pins | and 5 to by-pass the 
cathode current. 
LIMITING VALUES 
R.F. power amplifier (intermittent operation) 
Va тах. 150 V 
Vga max. 135 M 
Vg, max. -30 M 
|, max. 20 mA 
lg, тах. 0.25 mA 
lk max. 25 mA 
EI pa max. 2 w 
er Г (7) 
МИ BASE : DIMENSIONS : 
98 вс L=54 mm 
D=19 mm 
mm» 
pau -_ C—————Á—— Le — M 
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VALVE DATA 
PREFERRED ТҮРЕ5 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


Single-ended short-wave triode for use as low power EC 52 
oscillator 


HEATER 
Va 6.3 У h 0.43 A 


CAPACITANCES 


Cek 52 uuF 
Cak L.3 uuF 
Ca. gi 3.14 uF 
CHARACTERISTICS 
а 250 M 
Ма -2.6 M 
IN 10 mA 
£m 6.5 тА/У 
u 
Га 92 ка 
Req 310 а 
LIMITING VALUES 
Ү, max. 400 M 
ра тах. 7.5 үү 
imiting frequency of oscillation 400 Mc/s 


Note.—At frequencies up to 300 Mc/s the 
inductance of the heater leads is 
sufficiently low to allow the heater pins 
to be earthed capacitatively 


BASE : DIMENSIONS : 
BIG L=78 mm 
D=38 mm 
Miniature triode for use as low power oscillator at EC 53 
frequencies up to 600 Mc/s 
HEATER For circuits 
Va 63V Hh 0.25 А see page 129 

CAPACITANCES 

Cg-k 3З ше 

Cak 0.13 uuF 

Cag 13 uF 
CHARACTERISTICS 

Vs | 200 M 

Ve -3.3 v 

la 7.5 mA 

Еш 2.9 тА/У 

u 33 

га 14 КО 

Ет (Ув--0) 4.0 mA/V 

[ o 
[Mullard] 
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VALVE DATA 
PREFERRED TYPES 


Н TRANSMITTING VALVES AND 
MERCURY VAPOUR RECTIFIERS 


EC53 OPERATING CONDITIONS 


As power oscillator up to 400 Me/s 
(согд) f š la «Pom 7 Refer to 
(Mc/s) (V) (пА) (тА) % circuit 
110 250 4.5 5 1.3 35 
165 250 14.5 5 1.2 33 > see Fig. 1 
210 250 12.5 3.6 0.8 26 
285 250 12.5 3.6 0.5 16 
335 200 12.5 3.6 0.35 14» see Fig. 2 
400 200 12.5 3.6 0. 12 


Note.—The input power is reduced at the higher 
frequencies in order to keep within the rated 
maximum anode dissipation 


LIMITING VALUES 


Va тах, 250 M 

Pa max. 2.5 үү 

а ly тах. 20 тА 

red spo! g Rg_x max. 05 ма 

Уһ к max. 40 v 

Max. operating frequency 600 Mc/s 

BASE : DIMENSIONS : 
"~ 120 B3G L=54 mm 
D=Ilé mm 


ЕС 91 Miniature grounded-grid triode 


HEATER 
Vn 63V h ОЗА 
CAPACITANCES 
(with external shield connected to grid) 
Са 38 ppf 
Сахал «0.2. ppF 
Cg аһ 5.25 ра 
ОРЕКАТІМС CONDITIONS 
? Va 250 У 
Ve -1.5 у 
Ry 150 о 
la 10 mA 
Ет 8.5 тА/У 
u 100 
Га І2 ко 
К ва 400 [0] 
LIMITING VALUES 
Va max. 250 ү 
ра тах. 2.5 w 
Ie тах, - 15 тА 
Мһ_к тах. 150 ү 
Vg_x тах. 100 v 
Max. operating frequency 250 Mc/s 
BASE : DIMENSIONS : 
B7G Lax 54 mm 
D=19 mm 
(amu 
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VALVE DATA 
PREFERRED ТҮРЕ5 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


сом РАТА 
LENGTH I" 
DIAMETER. &^ 
4 TURNS FOR IIO-!65Mc/s. 
3 TURNS FOR 165-210 Мс). 


250 + 


RF CHOKE 


Fig. J. 


EC 53 as Low Power 
Oscillator at Frequencies 
between 110 and 210 Мс/8 


LINE DATA 


LINE SEPARATION, 4»2-Өст 
2509 280-350 Mc/s. 81 Ост, арргок. 
400-500 Mc/s. %-5ст. approx. 
600 Mc/s $: 2ст approx. 


ЊЕ СНОКЕ 


Fig. 2. 


ADJUSTABLE 


EC 53 as Low Power SNORTING BAR 


Oscillator at Frequencies 
of 280 Mc/s and over 


R F. CHOKE 


87pF 
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VALVE DATA 
PREFERRED TYPES 


Н TRANSMITTING VALVES AND 
MERCURY VAPOUR RECTIFIERS 


ECC 91 


Double triode with common cathode for use as R.F. 
power amplifier or oscillator 


For applica- 
tion as HEATER 
voltage Vn 6.3 У h 0.45 А 
amplifier see 
Section D, MOUNTING POSITION 
poge 75 Vertical : base up or down 
CAPACITANCES 
Each section 
Cog 1.6 ШР 
Cg-k 22 це 
Ca-k 0.4 uuF 
CHARACTERISTICS 
Each section 
а 100 ۷ 
la 8.5 mA 
ч, -0,9 ү 
Ёш 53 тА/У 
и 38 
Га 7. | ко 


OPERATING CONDITIONS 
As Class “С” telegraphy push-pull R.F. amplifier and 
oscillator at 80 Mc/s approx. 


а 150 ۷ 
*ү, -10 M 
Rg 625 Q 
Rx 220 о 
la 2x15 mA 
Ig 2x8 mA 
P arive 0.35 W 
Pout 3.5 Үү 


*Obtained from a fixed supply ог from a grid 

or cathode resistor of value shown 
Note.—An output of 1 watt may be obtained from ап ECC 91 ina 
push-pull oscillator at 250 Mc/s with М,=150М, 
Pa=2x 1.5 W and а common grid resistor of 2,000 0 


LIMITING VALUES 


Va max, 300 M 
pa max. 2x 1.5 w 
У, max. -40 v 
lg max. 2x8 mA 
Ч. max, 100 V 
Rg_x max. (self bias) 05 MQ 
BASE : DIMENSIONS : 

B7G L=54 mm 

D=19 mm 
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VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


Indirectly-heated disc seal triode (without internal МЕ [001 
feedback) intended mainly as a common grid, earthed 

anode, concentric line oscillator. 16 may also be used as 

a power amplifier. 

When used in a co-axial line circuit with an anode input of 

10 watts, the output power is approximately 0.5 watts 

at 10 cms, rising to 3 watts at 30 cms. 

The lower limit of operating wavelength is 8-8.5 cms. 


HEATER 
Vn 6.3 У in 0.4 A approx. 


MOUNTING POSITION 


Any 
CAPACITANCES 
Cag IN uF 
Cak 002 ppF 
Cg-k 2.2 uuF 
CHARACTERISTICS 
Ма 250 У 
Ve -3.5 M 
la 20 тА 
Em 60 тА/У 
в 30 арргох. 
LIMITING VALUES 
Va max. 350 V 
а max. 10 үү 
a max. 50 mA 
ia (px) max. 150 mA 
*Anode seal temp. max. 140 °C 


жіп order to limit the anode seal temperature 
and also to limit the rate of change of anode 
seal temperature, it is necessary that the mass 
of metal in close thermal contact with the 
anode disc be not less than 60 grams (2 ozs) of 
brass or its equivalent 


9 2 DIMENSIONS Н 
=63 mm 
ou 12 D=23 mm 


V.H.F. triode with hard glass envelope and strong double ТҮ2-125 
helical thoriated tungsten filament, designed for use as an 

R.F. amplifier, oscillator, grounded-grid amplifier оғ Preliminary 
modulator. Data 

At maximum ratings the maximum operating frequency 

is 150 Mc/s. 


FILAMENT 


Vt (D.C. or А.С.) 
ін (approx.) 


Via 
>+ 
>< 
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VALVE DATA 
PREFERRED TYPES 


Н TRANSMITTING VALVES AND 
MERCURY VAPOUR RECTIFIERS 


 —aÇq aa 


TY2-125 MOUNTING POSITION 


(contd.) Vertical only, base up or down 
CAPACITANCES 
Cas 5.8 uuF approx. 
Cg-1 6.0 uu F approx. 
Cat 0.2 uuF approx. 


CHARACTERISTICS. measured at V, —2.5 КУ, 14 —50 mA 
0 


Em 3. тА/У 
u 26 
LIMITING VALUES 

Va max. 2,500 V 
«ра max. 135 w 
lx max. 240 mA 
Мах. operating frequency at full ratings 150 Мс/5 

Мах. operating frequency ас 80% Ма 
max. and 87%, |, max. 200 Мс/5 
Max. temperature of bottom of bulb 180 °C 
Мах. temperature of anode lead out 225 ° 


*Anode red hot (temperature 850°C.) 


COOLING 

When the valve is operated at near maximum ratings it 
is possible that the maximum temperature limits may be 
exceeded, in which case an air flow of up to $ cu. ft. 
(10 litres) per minute must be directed towards the 
centre of the valve base. 

An anode terminal connector having a large area is 
necessary in order to keep the anode seal cool. 


OPERATING CONDITIONS FOR TWO VALVES IN 
PUSH-PULL AS CLASS “В” L.F. AMPLIFIERS OR 


MODULATORS 
Va 1,500 2,000 2,500 ۷ 
У, (approx.) -53 -68 -90 v 
ако) 2х42 2х50 2х40 тА 
la (тах. sig.) 2x 166 2x 169 2x 165 mA 
lg 2x57 2x50 2x40 mA 
Vin (pk) (approx. 2x138 2х153 2x175 M 
Res 11 13 16 ко 
Pout 340 460 560 w 
D.ot (approx.) 3 3.5 4 % 
9 68 68 68 % 
(amm 
[Mullard] e 


Page 132 Ф 2 


VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


OPERATING CONDITIONS AS SINGLE VALVE TY2.125 


R.F. POWER OSCILLATOR OR AMPLIFIER (contd.) 
(Class “С” Telegraphy) B 
f «150 «150 «150 «150 200 Mc/s 
Vs 1,000 1,500 2,000 2,500 2,000 У 
Vg -80 -20 -150  -200 -150 M 
la 200 200 200 200 170 mA 
lg 40 40 40 40 40 mA 
Vin (різ 230 270 300 350 325 M 
Partve 92 10.8 12 14 з W 
Рош 100 200 280 360 180 W 
n 50 67 70 72 53 % 


OPERATING CONDITIONS AS R.F. POWER 
AMPLIFIER (Class “С” Anode Modulated) 
f 


60 60 60 Мс/5 
Va 1,000 1,500 2,000 M 
Vg (approx.) -120 -150 -200 M 
la 130 130 130 тА 
lg (approx.) 50 50 50 mA 
Vin (pk) (арргох.) 280 310 360 M 
Pariv e (approx.) 14 15.5 18 w 
Рош 65 130 180 үү 
7 50 67 70 % 
“Р mod 65 97.5 130 w 
* For 100% modulation 

BASE: DIMENSIONS : 

MVH 18 L=129 mm 

D=62mm 


[53 


Indirectly-heated beam tetrode with aligned grid con- ОО4-7 
struction to minimise screen current. It is rated to 

dissipate a maximum of 7.5 watts at the anode and is 

particularly suitable for use at frequencies up to 150 Mc/s 

as an R.F. amplifier or as a frequency multiplier. 


HEATER 
Va 63V h 0.6 А Suitable for D.C. or A.C. operation 


Heating time 22 secs. 
MOUNTING POSITION Any 


CAPACITANCES Cin 80 Е 
Cout 54  uguF 
баа <01 ші 

CHARACTERISTICS 

Ас Va=300 V У;,:-250 V 1,--25 mA 
£m 1.9 mA/V 
H ges 5.6 
r. 67 ко 
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VALVE DATA 
PREFERRED TYPES 


H TRANSMITTING VALVES 


AND 


MERCURY VAPOUR RECTIFIERS 


QV O4-7 LIMITING VALUES 


Va max. 
(contd.) Va End: 
pa max. 
Рег тах. 
lk тах. 
lg; max. 
OPERATING CONDITIONS 
As single valve Class ** C ”, R.F. amplifier 
Frequency 3 3 20 
3 300 300 300 
Vea 150 250 150 
п -35 -50 -30 
ls 40 43 43.5 
les 7.2 6.6 47 
Їл 2.8 0.4 1.8 
Мъри 58 60 48 
out 7.1 8.! 7.3 
Ра 4.9 4.8 5.8 
7 59 62 56 
Frequency 60 60 150 
Va 300 300 300 
Vas 150 250 150 
Va -30 -50 -30 
la 44 44 44 
les 4.5 6.0 4.5 
а 19 0.4 1.5 
Vin(pk) 48 57 52 
out 7.0 74 6.3 
1) 53 58 47 
As push-pull Class “С”, К.Е. amplifier 
Frequency 60 100 
Va 300 300 
Уа 250 250 
Va -60 -60 
la 2х 43.0 2 x 44.4 
lea 2x6.7 2x53 
Іп 2х0.5 2504 
Vin(pk) 2x68 2x68 
out 15.6 14.7 
Ра 2x5.1 2x 6.0 
7) 60 55 
As frequency doubler, Single valve 
Output frequency 20 75 100 
ГА 300 300 300 
Уаз 250 250 200 
Уа -80  -120 -120 
la 412 43.3 38.4 
les 8.0 5.5 2.6 
la 0.8 12 1.5 
Ying 81 124 120 
out 5.6 5.6 4.4 
Ра 6.8 7.4 7.1 
7 45 44 38 
CA 
Mullard 
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VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


л ooo 


OPERATING CONDITIONS (сома) ОУО4-7 
Аз frequency trebler. Single valve Push-pull (contd.) 

Output frequency 20 75 100 150 Mc/s 

Va 300 300 275 225 ү 

Ves 250 250 200 200 M 

Vn -120 -140 -140 -140 v 

la 352 34.1 360 2x36 тА 

le 42 28 25 2x25 mA 

la 0.6 0.6 1,5 2513 mA 

тонн 109 130 142 2152 ۷ 

Pout 3.3 3.2 2.8 3.1 w 

Ps 7.3 7.1 7.1 2х6.6 w 

7 3 3 28 i9 % 


BASE : DIMENSIONS : 
B9G L=78 mm 
D=38 mm 


Indirectly-heated beam tetrode rated for a maximum 2 
anode dissipation of 25 watts. It is suitable for use аз ап ӘУО5-25 
А.Е. amplifier or modulator or as ап R.F. amplifier or 

oscillator. 


HEATER 
Va 63V In 09A Heating time 15 secs. 
MOUNTING POSITION Any 
CAPACITANCES (measured with external shield) 
Cia I aF 
Cout 7 uF 
CHARACTERISTICS 
At У,--600 V Vgg=300 У la=72 mA 
E gı-ts 8 
Ба 6.0 mA/V 
— 
== [Mullard| ——————— 
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VALVE DATA 
PREFERRED TYPES 


Н TRANSMITTING VALVES AND 


MERCURY VAPOUR RECTIFIERS 


ты. 


QVO5-25 LIMITING VALUES 


(contd.) Va max. 


Va (pk) max. 


ра тах. 
Ves тах. 
Ра: тах. 
Vg, max. 

ly max. 

ik (рк) Max. 
leg max. 

lg; max. 


їе: (pk, max. 


Мек max, 
Крк max. 


Operating 
frequency 
(Mc/s) 
60 
75 


Max. anode 


OPERATING CONDITIONS 
For push-pull pair as Class “АВ,” A.F. power amplifier 


and modulator 


Vs 400 
Vas 300 
Va -25 
lato) 2x50 
I) 2x 2.5 
Vin (pk) 2x39 


|, (тах. 51 .)2х 120 

lga (тах. sig.) 2х5 
8-4 3.2 

Partve 

(max. sig.)* 
out 


0.2 
55 


500 
300 
-25 
2x50 
2x2.5 
2x39 
2x120 
2x5 
4.24 


0.2 
75 


600 
300 
-30 
2x30 
2x2.5 
2x39 


2 х 100 


2x5 
6.4 


041 
80 


Мах. аподе 
input power 
W 


60 
50 


W approx. 
W approx. 


*The effective resistance of the grid circuit should be 
below 500 О and the effective impedance should not 
exceed 700 Q at the highest response frequency required. 


For single valve as К.Р. amplifier, Class “В” telephony 


Va 400 
Vea 250 
Va. -25 
la 75 
lea 4 
Vin (pk; 30 


Parive (approx.) 0.25 
Pout (approx.) 9.0 
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500 
250 
-25 
75 
4 
30 
0.25 
12.5 


600 


33 
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VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


OPERATING CONDITIONS (contd.) QV05-25 
For single valve as R.F. amplifier, Class “ C ” telephony, anode (contd.) 
modulated 

Va 325 400 475 M 
“Үр 225 225 225 M 
Res 20 30 50 ко 
“Vas -75 -80 -85 ۷ 
Ка 25 22.8 21.3 ко 
ls 80 80 83 mA 
lgs 5 5.75 5 mA 
ЦЭ 3 3.5 4 mA approx. 
Vin (pk) 90 95 110 v 
Рамте 0.25 0.3 0.4 W approx. 
Pout 17.5 22.5 27.5 W approx. 


*Preferably obtained from modulated anode supply 
through resistor Rg, of value shown. 


**May be obtained either from fixed supply or by a grid 
resistor of value shown, or by a combination of fixed 
supply and grid resistor. 


For single valve as К.Е. amplifier and oscillator, Class “С” 
telegraphy 
M 


2 400 500 600 M 
“Уә 250 250 250 M 
2 20 42 50 KQ 
“Үд -45 -45 -45 ۷ 
Ка 12.8 12.8 12.8 ко 
Ri 410 410 410 о 
| 109 А 100 100 mA 
íi ; 6.0 7.0 mA 
lex 3.5 3.5 3.5 mA approx, 
Vin (pii 65 65 65 V 
Parive 0.2 02 0.2 W approx. 
Pout 25 30 40 W approx. 


*Obtained from a fixed supply or from a potentiometer, 
or from the anode supply through resistor of value shown. 


**May be obtained from a fixed supply or from a grid or 
cathode resistor of value shown, or by a combination 
of these methods. 


BASE : DIMENSIONS : 
American L=147 mm 
Meduim 5-Pin D=53 mm 
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H TRANSMITTING VALVES AND 
MERCURY VAPOUR RECTIFIERS 


QY2-100 
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Beam power tetrode with a maximum anode dissipation 
of 100 watts, primarily intended for use as a Class “С “ 
R.F. amplifier at frequencies up to 60 Mc/s 


FILAMENT 
Thoriated tungsten 


MOUNTING POSITION 


CAPACITANCES 
Cin 
Cout 
Ca gi 


CHARACTERISTICS 
At Va=2,000 V Vgq==400 V 


LIMITING VALUES 
Va max. 
Үзүрку Max. 
ga 

Мез) max. 
Ма тах. 
lk тах, 
Їхүршу max. 
Їйл max. 

la max. 
igipx max. 
ps max. 
Pes max. 


Operating Мах. Anode 


Frequency Voltage 


(Mc/s) (У) 
30 


60 1,000 


OPERATING CONDITIONS 


As single R.F. power amplifier, Class “ B ” telephony 
1 


У; 10,0У I 5.0 А 


Vertical 
16.3 uF 
14.0 uF 
<0.25 uF 
3.75 mA/V 
45 K 
8.5 
2,000 M 
7,000 у 
400 М 
800 M 
-300 У 
225 mA 
800 mA 
55 mA 
25 тА 
75 тА 
100 үү 
15 w 
Max. Anode 
Input Power 
(V 
375 
I75 


Уа ,500 000 

Үс, 400 400 

Vn -60 -75 

Р 100 42 

lez 4 

Vadrivecpk) 70 80 
drive <2 <2 
‘out 50 50 


CA 
Mullard 
S. 2 
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TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


OPERATING CONDITIONS (contd. - 
As single R.F. power шинэ (Cie “С” unmodulated) ee 
or as oscillator 5 

а 1,250 1,500 2,000 M 
Ма 300 300 400 M 
Ка 27 40 36 ко 
“Уә -75 -90 -120 M 
Ra 6 7.5 12 ко 
Rx 330 400 520 Q 
la 180 180 180 mA 
m 35 30 45 mA 
la. 12 12 10 mA 
Váriveqpk) 160 175 205 V 
Ранте 1.7 1.9 1.9 w 


out 
*May be obtained from a fixed supply or from the 
anode supply through a series resistor of value shown. 
In the latter case provision must be made to ensure 
the Vegan) does not exceed 800 V. 
**May be obtained either from a fixed supply or by a 
grid or cathode resistor of value shown, or by a 
combination of these methods. 
As single R.F. power amplifier, Class “С”, grid modulated 


a » 00 2, 
Ves 400 400 M 
Va -140 -120 v 
А 70 75 тА 
les 3 3 mA 
Vdrive(pk) К.Р. 145 120 M 
Variveipk; А.Ғ. 60 60 1) 
Partve А.Р. <2 <2 w 
Pmoa «I <l N 


out 
As single R.F. power amplifier, Class ** С”, anode and screen 
modulated 


a 1,250 1,600 У 
жу 300 30 M 
š Res 27 Па ко 
5 -160 - M 
"i 12,5 13.5 ко 

| 150 130 mÀ 
35 mA 

le 13 12 mA approx. 
Várive(pk) R.F. 250 250 У 
Ранув 2.9 2.7 W approx. 
Pout 140 180 — W approx. 


*May be obtained from a separate supply modulated 
simultaneously with the anode supply, or from a 
modulated anode supply through a series resistor of 


value shown. 


**May be obtained from a fixed supply or by grid resistor 


of value shown. 


BASE : 
MVH15 
Giant 7-Pin 


DIMENSIONS : 
L=192 mm 
D=66 mm 
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= All-glass tetrode rated for a maximum anode dissipation of 
QY3-125 125W and suitable for use at frequencies up to 120 Mc/s at 
full ratings, and up to 200 Mc/s at reduced ratings. 
FILAMENT 
Thoriated tungsten, suitable for D.C. or A.C. operation 
Ve 5.0 V 
t 65A 
MOUNTING POSITION 
Vertical, base up or down 
CAPACITANCES 
Cin 11.2 ШЕ 
Cout 4.2 puf 
Сав 0.05 uu F 
CHARACTERISTICS 
At Va=2,500V, У,,--350У, l,—40mA. 
£m 22  mA/V 
Ugi-ga 6 
LIMITING VALUES 
Va max. 3,000 ү 
Vga тах. 600 v 
Pa max. (corresponding to an anode 
temperature of 850°C, i.e. red heat) 125 уу 
Pga max. 25 w 
lk тах. 270 mA 
ix (pk; max. 14 А 
Мах. temperature of anode seal 220 °C 
Max. temperature of base pins 180 °С 
COOLING 
In order to keep within the temperature limits it may be 
necessary to direct a flow of air on to the anode seal and the 
base of the valve at frequencies above 50 Mc/s. The air 
stream on to the base should be directed so that it also passes 
over the envelope. Below 50 Mc/s, radiation cooling from the 
envelope is sufficient but an anode terminal connection of 
large surface area, 15 necessary in order to keep the anode 
seal cool. 
OPERATING CONDITIONS AS SINGLE VALVE 
R.F. POWER AMPLIFIER (Class “С” Unmodulated) 
at 120 Mc/s. 
Va 2,000 2,500 3,000 M 
Ves 350 350 350 M 
Ves -100 -150 -150 M 
la 200 200 167 mA 
lg 50 40 30 mA 
ley 9 9 6.5 mA 
Vin (pl? 260 330 300 v 
Ра 2.4 3 2 w 
Pa 125 125 125 үү 
Psa 17.5 14 10.5 w 
Рош 275 375 375 w 
" 69 75 75 % 
[C 23] 
(Mullard) —— mae 
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OPERATING CONDITIONS FOR SINGLE VALVE QY3-125 
AS R.F. AMPLIFIER CLASS “С” TELEPHONY 


(Anode and Screen Modulated) at 120 Mc/s. (contd.) 
Va 2,000 2,500 M 
Vea 350 350 у 
Үс -220 -210 у 
la 150 152 mA 
i 33 30 mA 
la. 5 45 mA 
Pa 2 17 үү 
Vin (pk) 390 380 M 
ра 75 80 w 
pa: 11.5 10.5 w 
Рош 225 300 w 
7 75 79 M 
Modulation Depth 100 100 % 
Р mod. 150 190 w 
Vga (pk, mod. 300 300 M 


OPERATING CONDITIONS FOR SINGLE VALVE 
AS R.F. AMPLIFIER CLASS “В” TELEPHONY 
At 120 Mc/s. 


Va 2,000 2,500 3,000 у 
Vas 350 350 350 у 
Va -50 -50 -50 M 
la 83 70 60 mA 
les 1.5 1 1 mA 
Үш (рк) 65 55 50 У 
ра 112 120 122 w 
рез 0.52 0.35 035 W 

ош 54 55 58 w 
7 32.5 31.5 32 % 
Modulation depth 100 100 100 % 
la 4 4 45 mA 
Ра 0.52 0.44 045 W 


OPERATING CONDITIONS FOR TWO VALVES IN 
PUSH-PULL AS L.F. POWER AMPLIFIER OR 
CLASS “В” MODULATOR 

Without la) 


a 1,500 2,000 2.500 M 
Ves 600 600 600 ү 
Va -90 -94 -96 V 
laio) 2x30 2x30 2x30 mA 
la max. sig. 2x111 2x120 2x116 mA 
lg; max. sig. 2x10 2x6 2x8 mA 
Їл 0 0 0 тА 
Vin үрээ 2x90 2x94 2x96 M 
Ps 2х88 2x125 2x125 үү 
Рез 2х6 2x3.6 2x4.8 үү 
Рош 158 230 330 w 
А. а 10,000 13,500 20,000 Q 
т 48 48 57 9, 

(sss 
——— [Moard] 
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СҮЗ-125 OPERATING CONDITIONS FOR TWO VALVES IN 
(contd PUSH-PULL AS L.F. POWER AMPLIFIER OR 
Э CLASS “В” MODULATOR. 


ith lg) 
on ,500 2,000 2,500 M 
Уа 350 350 350 У 
Va 41 45 43 ү 
la (о) 2х45 2х40 2х50 тА 
la max. sig. 2x200 2x150 2x130 mA 
les max. sig. 2x19 2x10 2x8 mA 
la 2x18 2x15 2x12 mA 
Үш (pk) 2x145 2x110 2x95 У 
Ра 2x2.6 2x1.6 2x12 w 
Pea 2x67 2x3.5 2x2.8 үү 
Pout 350 350 400 w 
Raa 7,000 13,500 22,000 о 
7 58 58 61 % 


CIRCUIT NOTES. 


1. The R.F. circuit returns must be brought to the filament 
connection on Pin No. 1 


2. To ensure equal distribution of the currents through the 
seals the g, leads should be strapped together at the valve 
holder, and the circuit connections joined to the midpoint 
of the strap. This should not be allowed to impair the 
free flotation of individual contacts. 


BASE : DIMENSIONS : 
MVH18 1.130 mm 
0:=62 mm 


aav Twin beam tetrode with a maximum rated dissipation of 
10 watts at each anode. It is primarily intended for use as 
04-20 a push-pull R.F. power amplifier or oscillator at frequencies 
up to 200 Mc/s. Arrangements should be made to earth 
the metal base of the valve by means of spring clips or by 
some alternative method. The cathode is indirectly heated 
with centre tapped heater for series or parallel connection, 


HEATER 
Series Parallel 
Ма 12.6 6.3 M 
0.8 1.6 А 


h 3 
Heating time 20 secs. 


MOUNTING POSITION 
Vertical—base down Horizontal—plane of anodes vertical 
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CAPACITANCES аам 
Each section 
Cin 14 uF 04-20 
Cout 85 uF (contd.) 
Саа <0.2 uF 
Between sections 
Cas 08 ppf 
CHARACTERISTICS 
At Ма=400 V У,,--200 V 1,=25 mA 
£m 4 mAJV 
u gi-£2 6.5 
LIMITING VALUES 
У, max. 400 У 
Ма (pk) тах, 1,400 M 
Ves max. 225 v 
Vest) тах. 600 У 
Va max. -175 ۷ 
lk max. 2x 100 mA 
*Ík (px, max. 350 mA 
lga max. 2х18 тА 
tg, max. 2x7 mA 
*igı (pk) Max. 20 mA 
Pa тах. 2x10 w 
«г max. 2x225 W 
h-x max. 100 V 
«Құ, x max. 30 ко 
*Per section 
Operating Max. anode Max. anode 
frequency voltage input power 
(Mc/s) (У) (W) 
I25 400 60 
I75 280 42 
200 240 36 


OPERATING CONDITIONS 
As push-pull Class “С” R.F. power amplifier and oscillator 
400 ү 


“Үс 145 ۷ 
Res 15 ко 
“Ё CE 
Ry 260 о 

la 2x75 mA 
les 2x85 mA 
la 2х2.25 mA 
Yin (рк) 2x58 V 
drive 0.23 w 
Pout 44 w 


*May be obtained from a separate supply or from the 
anode supply through series resistor of value shown, 
in which case provision must be made to ensure 
that Vg,(», does not exceed 600 V. 

**May be obtained from a separate supply or by a grid 
or cathode resistor of value shown, or by a 
combination of these methods, 
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QQV OPERATING CONDITIONS (contd.) 


As push-pull Қ.Ғ. power amplifier, Class “В” telephon 
04-20 1 Р Р 400 yo 
(contd.) Ve: 125 1) 
Ма -25 v 
la 2x37.5 mA 
lgs 2x2.0 mA 
Марк) 2х25 v 
drive 0.8 W 
Pout 10.5 w 
As push-pull grid-modulated Class * С” Қ.Ғ. power amplifier 
а 400 ү 
Уш 125 ү 
Үс -40 v 
la 2x37.5 mA 
[РА 2xl.5 mA 
Ін 2х02 тА 
Vinipk) R.F. 2x40 v 
fYmodipi) A.F. I9 v 
Р ануе 032 W 
out 10.5 w 
As push-pull anode-modulated Class “С” R.F. power amplifier 
a 
Ма 165 ү 
Ras 10 KQ 
Va -45 M 
"Ка 1.25 Ка 
la 2x62 mA 
les 2x8 mA 
Їл 2х2 тА 
Марку 2х 56 v 
Parive 0.2 w 


Pout 
tFor 100% modulation. 
*May be obtained from a fixed supply or by a grid 
resistor of value shown. 
**May be obtained from a separate supply or by a grid 
ог cathode resistor of value shown, or by а 
combination of these methods. 
As Class “АВ,” A.F. power amplifier ог mediator 


š M 
Ves 125 M 
Үд -15 ү 
lao 2x10 mA 
la (max. sig.) 2x75 mA 
igs (max. sig.) 2x16 mA 
Vin (pk) 2x30 V 

"m 62 KQ 

*Parive 036 W 
Pout 42 w 


*The effective resistance in the grid circuit should 
be below 500 О and the effective impedance should 
not exceed 700 Q at the highest response frequency 


required. 
BASE: DIMENSIONS : 
Octal (= 115 mm 
О--59 mm 
f. 
[Mullard] 


Page 144 V 


VALVE DATA 
PREFERRED TYPES 


TRANSMITTING VALVES AND H 
MERCURY VAPOUR RECTIFIERS 


The @QV06-40 іс a double tetrode having an oxide сам 
coated cathode. The valve is primarily intended Гог use 
as an R.F. amplifier or oscillator and has a rated anode 06-40 


dissipation of 20 W per anode. The limiting frequency 
of operation is approximately 300 Mc/s. 


CATHODE 
Indirectly heated for series or parallel operation. 
Series Parallel 
Уһ 12.6 6.3 У 
In (approx.) 1.0 2.0 A 
MOUNTING POSITION 
Vertical—base up or down. 
Horizontal—anode pins in horizontal plane. 
CAPACITANCES 
! Сау-ан (each section) 11.0 uuF 
Ca_au (each section) 3.5 uuF 
Саа: (each section) . «x04 uF 
*Cout 2.2 uuF 
*Cin 6.6 uuF 


*Two sections in push-pull. 


CHARACTERISTICS (each section) measured at |,=30 mA 
Ет 4,5 тА/У 


61-62 9 


LIMITING VALUES 


Ү, max 600 M 
pa max. 2x20 w 
Vg, max. 250 M 
Pgz max. 2x3 w 
lg; max. 2x5 mA 
Pa Max. 2x1 w 
ly max. 2x120 mA 
ik (px, Max. 2 х 480 mA 
Vg, max. -175 M 
Max. temperature of pins 180 °C 
Max. temperature of bulb 225 °C 
Мах. frequency at reduced 

ratings (V, тах.--400 V) 300 Mc/s 


NOTE—When the valve is used at maximum ratings 
above 150 Mc/s it is necessary to direct an air flow of up 
to $ cu. ft. per min. on to the top of the bulb. An anode 
connector providing adequate heat transfer by radiation 
or conduction should also be used. 
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асау OPERATING CONDITIONS AS PUSH-PULL 
06-40 CLASS “С” R.F. AMPLIFIER OR OSCILLATOR 
f 60 150 300 Мс/5 
(contd.) V, 600 500 400 V 
Ves 250 250 200 M 
ш -100 -60 -60 ۷ 
la 2 x 100 2x100 2x100 mA 
lee 2x9 2x9 2x6 mA 
Jey 2x2 2x1 2x1.5 mA 
Vin (pk) 2x120 2x80 2x80 v 
Ра 2х17 2х17.5 2х20 w 
Post 85 65 40 w 
7 71 65 50 of 
OPERATING CONDITIONS AS CLASS “С” 
PUSH-PULL FREQUENCY TREBLER 
fout 150 150 220 Mc/s 
Va 500 400 400 
Ус, 250 250 250 у 
Vn -150 -150 -150 V 
la 2x55 2x65 2x60 mA 
les 2x45 2x7 2x9 mA 
іш 2х3 2х 2.5 2х1.5 тА 
Vin (pk) 2х200 2x200 2x200 У 
Ра 2х 18.5 2х18 2х 18.5 w 
Pout 48 16 11 w 
т 33 31 23 % 
OPERATING CONDITIONS AS CLASS “С” 


ANODE AND SCREEN MODULATED R.F. POWER 


AMPLIFIER (Two systems in parallel) 
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Push-pull R.F. power tetrode with a maximum anode СУ 
dissipation of 20 watts рег section and primarily intended 7 
for use as a Class “С” amplifier or oscillator at frequencies 07-40 
up to 250 Mc/s. 

The cathode is indirectly heated with centre tapped 

heater for series or parallel connection. 


HEATER 
Series Parallel 
Уһ 12.6 6.3 У 
In 1.25 2.5 A 


MOUNTING POSITION 
Vertical—base down Horizontal—plane of anodes vertical 


CAPACITANCES 
Each section 


Cin 14.5 uF 
Cout 7.0 uF 

*C іі «0.12 uuF 
Cga—k (including internal by-pass 
capacitor) 65 puf approx. 

*With external shield up to the flange seal 
CHARACTERISTICS 
Each section (at 1,—60 mA V,=750 V У;,--225 V) 

Em 8.5 тА/У 
B gi-ga 9 


OPERATING CONDITIONS 
As push-pull Қ.Ғ. power amplifier or oscillator, Class “С” 


telegraphy 

Va 500 750 У 
"Va 200 200 M 
їр 9.3 18.3 ко 
АР -45 -55 ү 
Rak 3.75 4.6 KQ 
k 160 270 Q 
[^ 2x 120 2x80 mA 
ls 2xl6 2x15 mA 
lg; (approx.) 2x6 2x6 mA 
Vin (pk) 2x62 2x70 У 
Parive (арргох.) 0.7 0.8 үү 
Pout (арргох.) 83 87 w 

As Class “С” anode-modulated push-pull R.F. amplitier 
Үд 425 600 M 
“Уа 200 200 V 
єз 6.4 13.3 ко 
үд -60 -70 ۷ 
822% 5, 58 ко 
a 2 х 106 2х75 mA 
lga 2x18 2x15 mA 
(а (approx.) 2x5.5 2x6 mA 
Vin (pk) 2х77 2х86 v 
P arive (арргох.) 0.8 0.9 W 
Pout (approx.) 63 70 w 
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аам OPERATING CONDITIONS (contd.) 


07-40 As Class “С” grid-modulated push-pull R.F. power amplifier 
(contd.) а 500 750 ү 
í Үс, 200 200 M 

Уа -38 -55 M 

la 2x60 2x40 mA 

lee 2x5 2х2.5 тА 

lg 2х1 0 тА approx. 

Ур (рк (К.Е) 2х4І 2х52 M 

V mod (pk) 17 15 ч 

Parive 0.5 07  W approx. 

Рош 23 24 W approx. 


*Obtained from separate supply or from anode supply 
through series resistor (Каз) of value shown, in which 
case provision must be made to ensure that Vga) does 
not exceed 600 V. 

**Obtained from fixed supply or by means of grid or 
cathode resistor of value shown, or by a combination 
of these methods. 


LIMITING VALUES 


Уа max. 750 M 
pa max. 2x20 үү 
Уа (pk) max, 2,500 M 
Мало) Max. 600 M 
Vgs max. 225 M 
Ра; тах. 2x3.5 11) 
lgg max. 2x17 mA 
ly max. 2x145 mA 
“ix (px, max. 550 mA 
Ма max. -175 Vv 
la max. 2x7.5 mA 
*ig; (pk) тах. 30 mA 
*Rg y max. 30 ко 
Ма_к max. 100 M 
**Max. bulb temp. 175 "C 


*Per section. 

**Forced air cooling may be required to limit che 
bulb temperature to the figure quoted. At 
normal dissipation an air flow of approx. 
5 cu. ft./min. is required. 


Operating Max. anode Max. anode 
frequency voltage input power 
(Mc/s) (V) уу 
100 750 120 
150 700 120 
200 600 120 
250 500 100 
2 BASE : DIMENSIONS : 
В7А 1--109 mm 
124 р=6! mm 
ы 23] 
[Mullard] 
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ми... 


Quick-heating double tetrode with ап oxide coated QQZ 
filament. it is primarily intended for mobile applications 

and has a rated anode dissipation of 8 watts, the limiting 04-15 
frequency being 186 Mc/s. 


FILAMENT 
Oxide coated, directly heated. 
Үе 6.3 M 
lr 0.68 A 
Heating time 2.0 Secs. 
MOUNTING POSITION 
Vertical-base upwards or downwards 
CAPACITANCES 
Each section 
Cog 0.1 шАЕ 
Cg-1 8 uu 
сал 3 11713 
CHARACTERISTICS 
Each section (measured at Ї,--20 mA) 
£m 2 mA/V 
V g1-82 9 
OPERATING CONDITIONS AS PUSH-PULL 
CLASS “С” К.Е. AMPLIFIER OR OSCILLATOR 
Continuous Intermittent 
operation operation 
186 186 186 186 Мс/5 
Va 250 400 250 400 M 
Vus 175 200 175 200 M 
Ves -70 -80 -70 -80 M 
la 2x30 2x30 2x40 2x40 mA 
Іш 2x4 2x4 2x5 2x5 mA 
іш 2x1.5 2x1.5 2x15 2x175 mA 
Vin (pk) 2X 60 2x65 2x60 2x65 M 
Pa 2x3 2х4.75 2х4 2х6.25 үү 
Pout 9 14.5 12 19.5 w 
1 60 61 60 61 % 
Pioaan 7.7 12.4 10.2 16.5 


+ These figures assume a circuit efficiency of 85% 


OPERATING CONDITIONS AS PUSH PULL 
CLASS “С” FREQUENCY TREBLER 


{= 62-186 Mc/s 1--33-100 Mc/s 
Intermittent Continuous Intermittent Continuous 
operation operation operation operation 

Va 250 250 350 350 M 
Vas 200 200 200 200 ۷ 
gı -180 -180 -180 -180 M 
la 2:40 2:«30 2530 2424 mA 
m 6 6 6 6 тА 
Іш 2x1.5 2x1.5 2x1.5 2x1.5 тА 
Рош 5 3.75 6 4.8 w 
ЖРлова 35 3 5 3.8 w 


f These figures assume normal circuit efficiencies. 


( 
ж Mullard] mm 
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QQZ LIMITING VALUES 

04-15 Continuous operation 

(contd.) Va max. 400 M 
pa max. 2x6 w 
Vg, max. 250 ۷ 
Рез тах, 2x2 w 
Ix max, 2x40 mA 
ik (px) тах, 2x160 mA 
Ма max. -250 M 
lg, max. 2x5 mA 
Кш max. (each section) 05 Ма 
Мах. operating frequency ас 

full ratings 186 Mejs 

Max. temperature of base pins 80 °C 
Max. temperature of bulb 200 С. 


Intermittent operation (other limiting values as for continuous 


operation) 
Pa max. 2х8 w 
Pga тах. 2x2.5 w 
|; max. 2x50 mA 
ix (py, Max, 2 х 200 тА 
Мах. temperature of base pins 100 °C 
Max. temperature of bulb 250 ес 
BASE : DIMENSIONS : 
B8G L=100 mm 
D=32 mm 
КСІ-240А Mercury vapour rectifier 
FILAMENT 
Vr 4.0V ir 2.7 A approx. 
LIMITING VALUES 
Max. peak inverse voltage 
(150 c/s max.) 6,500 M 
Max. peak anode current 1,250 mA 
Max. mean anode current 250 тА 
Voltage drop across valve 16 V approx. 
Ambient temperature 10 хо 40 °C 
Condensed mercury temperature 25 to 65 °C 
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FULL LOAD OPERATING CONDITIONS RGI- 
Мо. of Full load Applied Initial filter 
Circuit Valves D.C. output А.С. volts | Elements 240А 
L С (contd.) 
henries uF 
: (V) (mA) (Vrms) (тіп) (max.) 
Single phase 
full wave 2 2,000 500 2,220 7.0 5.0 
(per valve) 
Single phase 
bridge 4 4,000 500 4,440 14.0 2.5 
(total) 
Three phase 
half wave 3 2,750 750 2,350 2.5 20 
(рег рһазе) 
Three phase - 
full wave 6 6,000 750 2,570 5.0 1.0 
(per phase) 
BASE : DIMENSIONS : 
British L=139 mm 
4-рїл О--48 mm 
Mercury vapour rectifier RG3-250 
FILAMENT 
У, 2.5 У | 5.0 А approx. 
LIMITING VALUES 
Мах, peak inverse voltage 
(150 сіз max.) 10,000 M 
Max. peak anode current 1.0 А 
Мах. mean аподе current 0.25 А 
Voltage drop across valve 16 V approx. 
Ambient temperature 10 to 40 “С 
Condensed mercury temperature 25 (о 65 °C 
FULL LOAD OPERATING CONDITIONS 
Мо. of Full Load Applied Initial Filter 
Circuit valves D.C. output A.C. volts clement 
henries uF 
(V) (mA) (Vrms) (min.) (max.) 
Single phase 
full wave 2 3,150 500 3,500 10 2 
er valve) 
Single phase 4 6,300 500 7,000 20 1 
bridge (total) 
Three phase 
half wave 3 4,100 750 3,500 6.0 I 
(per phase) 
Three phase 
full wave 6 9500 750 “4,000 10 0.5 
(рег phase) 
а 
ВА5Е: DIMENSIONS : 
Standard Edison L=138 mm 
Screw D=48 mm 
SS {32 С 
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7475 


85А! 


NEON STABILISING TUBES 


Description Burning Voltage Page 
(У) 

Меоп Stabilising Tube 90-110 m m Sz 154 

Neon Stabilising Tube 90-110 sss A 24 154 

Меоп Stabilising Tube 90-110 bos 23 vite 154 

Voltage Reference Tube 83-86 29 à e 155 

(amm 
——————— [Mullard] —— —Vo 


CA Page 153 


VALVE DATA 
PREFERRED ТҮРЕ5 


NEON STABILISING TUBES 


4687 Neon-filled stabilising tube 


OPERATING CONDITIONS 


V ignition max. 130 V 
V burning 90-110 V 
1 quiescent 20 mA 
I тах. 40 mA 
| min. 10 mA 
A.C. resistance max. 250 0 
BASE : DIMENSIONS : 
P~base L=87 mm 
D=29 mm 


4687А Neon-filled stabilising tube, identical with the 4687 except 
that it has a British 4-pin base 


BASE : DIMENSIONS : 
British L=102 mm 
4-pin D=29 mm 
23 
7475 Neon-filled stabilising tube 


OPERATING CONDITIONS 


V ignition max. 140 V 
V burning 90-110 V 
| quiescent 4 mA 
| max. 8 mA 
I min. | mA 
A.C. resistance max. 300 о 
BASE : DIMENSIONS : 
British 12-85 mm 
23 4-pin D=3l mm 
(amm 
Mullard 
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Neon-filled two-electrode tube having a high order of 85AI 
stability over both long and short periods and very small 
variations from valve to valve 


PREFERRED OPERATING CONDITION 


1 (quiescent) 4.54-0.2 mA 
CHARACTERISTICS 

At preferred operating condition 
A.C. resistance 290 о 
V (burning) variation from valve 
to valve 83-86 У 
Temperature co-efficient оѓ 
V (burning) -1.8 mV/°F 


Мах. percentage variation of 
V (burning) for current change 


of 4.3-4.7 mA 017 % 
Мах. percentage variation of 
V (burning) during life 0.5 % 


Max. percentage variation of 
V (burning) after the first 300 
hours of life 0.2 % 


Мах, short term (100 hours 
max.) variation of V (burning) 
after the first 300 hours of life 0.! % 


Equilibrium conditions are normally reached after 
3 minutes operation. 


Over life, the A.C. resistance will remain sensibly 
constant but the temperature co-efficient of 
burning voltage can be expected to decrease 
slightly. 

The noise generated by the valve over a frequency 
band of 30-10,000 c/s, is of the order of 70 uV 
which is equivalent to the noise generated by a 
resistance of approximately 30 MQ. The noise 
is evenly distributed over the frequency range. 


The tube should not be subjected to shock or 
continuous vibration. 


LIMITING CONDITIONS 


M Сана тах. 125 у 
V (burning) 83-87 M 
| max. 8 mA 
1 min. 1 тА 
А.С. resistance тах. 450 а 
BASE: DIMENSIONS: 
B8G L=80 mm 
Anode to pin 2 D=32 mm 


Cathode to pins 4 and 8 
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VALVE DATA 
PREFERRED TYPES 


Type 

DB4-2 
DG4-2 
DR4-2 
DB7-5 
DG7-5 
DR7-5 
DB7-6 


DG7-6 
DR7-6 


ECR30 
ECR35 
ECR35P 
ECR60 


MW6-2 
МУУ22-14 
МУУ22-14С 
МУУ22-17 
МУУ22-18 


МУУЗІ-І4С 
MW31-17 
MW31-18 


OSCILLOSCOPE AND PICTURE TUBES 


I$ in. 
13 in. 
13 in. 
23 in. 
23 їл. 
23 in. 
24 in. 


21а. 


23 in. 


3 іп. 


34 in. 
34 in. 


біп. 


24 in. 


9 in. 
9 in. 
9 in. 
9 in. 


i2 in. 
12 in. 
12 in. 


Description Page 
Oscilloscope Tube. Short persistence 158 
Oscilloscope Tube. Medium persistence 158 
Oscilloscope Tube. Long persistence ... 158 
Oscilloscope Tube. Short persistence 159 
Oscilloscope Tube. Medium persistence 159 
Oscilloscope. Tube. Long persistence ... 159 
Oscilloscope Tube. Short persistence. For 
asymmetric operation Ес 20 160 
Oscilloscope Tube. Medium persistence. For 
asymmetric operation „> 160 
Oscilloscope Tube. Long persistence. For 
asymmetric operation РЕЯ is 160 
Oscilloscope Tube. Medium persistence 161 
Oscilloscope Tube. Medium persistence 161 
Oscilloscope Tube. Long persistence ... 161 
Oscilloscope Tube. Medium persistence. 162 
Picture Tube for Projection Television... 163 
Picture Tube. Coated B8G Base 164 
Picture Tube. Uncoated B8G Base 164 
Picture Tube. Uncoated BI2A Base 164 
Picture Tube. Coated BI2A Base 164 
Picture Tube. Uncoated ВВС Base 165 
Picture Tube. Uncoated BI2A Base 165 
Picture Tube. Coated BI2A Base 165 
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J OSCILLOSCOPE AND PICTURE TUBES 


DB42 High Vacuum Oscilloscope Tubes with 
n. diameter screens. 
рс42 7 
НЕАТЕК Уһ 63 ү 
DR4-2 ћ 0.4 А 
Preliminary 
Data CAPACITANCES 
Cyan 4.4 uF 
Су” ап 4.4 ugF 
Сх”-ап 50 ША 
Cx”_all 5.4 ША 
Су/у” ац 0.5 pF 
Cx”x”_all 0.8 uF 
Cy'y^—x'x^ 0.1 uF 
Cg-all 9.0 виЁ 
LUMINESCENT COLOUR 
DB4-2 Blue. Short persistence 
рс4-2 Green. Medium persistence 
DR4-2 Long persistence 
DEFLECTION 
Double electrostatic 
Y plates suitable for symmetrical operation 
X plates suitable for asymmetrical operation 
FOCUSING Electrostatic 
OPERATING CONDITIONS 
Vas 800 1,000 M 
Vai 200 to 300 260 to 360 M 
*V О со -50 0 то -60 У 
ж Grid must never be allowed to become positive with 
respect to the cathode 
DEFLECTION SENSITIVITY 
as 800 1,000 M 
X plates 0.16 0.13 mm/V 
Y Plates 0.26 0.21 mm/V 
LIMITING VALUES 
Vas тах. 1,000 M 
Vas min. ROO ۷ 
Ма max. 360 У 
Vg max. 0 M 
-Vg, max. 60 M 
Vx/ x^ (px, max. 750 V 
Уу’ у? (pk, Max. 450 v 
3 m W/cm? 
0.5 мо 
ВА5Е DIMENSIONS : 
B9G L=160 mm 
D= 44mm 
amm 
[Mullard j 
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OSCILLOSCOPE AND PICTURE TUBES J 


High ыы Oscilloscope Tubes with DB7-5 
23 in. diameter screens 
А DG7-5 
HEATER " 
Vn 6.3 v DR7-5 
h 0.4 A Preliminary 
Data 
CAPACITANCES 
Cy’ all 4.4 uuF 
Су”-ал 4.4 uuF 
Cx all 5.0 uuF 
Cx -ап 5.4 uF 
Су”у”-ай 0.6 шиЁ 
Cx”x”_all 0.6 uuF 
су”у” ха” 0.1 11715 
Cgall 9.0 uF 
LUMINESCENT COLOUR 
DB7-5 Blue. Short persistence 
DG7-5 Green. Medium persistence 
DR7-5 Long persistence 
DEFLECTION 
Double electrostatic 
Tubes suitable for symmetrical operation 
FOCUSING Electrostatic 
OPERATING CONDITIONS 
Vas 800 ү 
Ма 200 to 300 ү 
«у 0 to -50 У 


Е 
* Grid must never Бе allowed to become positive wit 
respect to the cathode 


= 


DEFLECTION SENSITIVITY (V,,—800 V) 
X plates 0.16 mm/V 
Y plates 0.26 mm/V 
LIMITING VALUES 
Vas тах. 1,000 M 
Vag min. 800 ү 
Va, max. 400 v 
Vg max. 0 У 
-Vg max. 100 У 
М/х" (px, max. 750 ү 
Үу?-у” (pk) max. 450 M 
t Max. 3 mW/cm? 
g-x Max. 0.5 MQ 
BASE : DIMENSIONS : 
BIG D=160 mm 
D= 71mm 
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J OSCILLOSCOPE AND PICTURE TUBES 


DB7-6 High Vacuum Oscilloscope Tubes with 
DG7-6 23 in. diameter screens 


DR7-6 HEATER Vn 6.3 У 
Preliminary In 0.4 M 
Data 
CAPACITANCES 
Cyan 4.4 uF 
Су” ап 4.4 uuF 
Cx/_all 5.0 uuF 
Сх”_в11 5.4 uuF 
Суғу”-ап 0.5 LF 
Cx'x^ al 0.8 uuF 
Cy’y” x’ x” 0.1 uuF 
Cg an 9.0 uu F 
LUMINESCENT COLOUR 
DB7-6 Blue. Short persistence 
DG7-6 Green. Medium persistence 
DR7-6 Long persistence 
DEFLECTION 
Double electrostatic 
Y plates suitable for symmetrical operation 
*X plates suitable for asymmetrical operation 
* It is essentia! that plate x” be connected to a2 
FOCUSING Electrostatic 
OPERATING CONDITIONS 
Vas 800 v 
Var 200 to 300 у 
хү, 0 to -50 v 


т 


g 
* Grid must never be allowed to become positive wit 
respect to the cathode 


DEFLECTION SENSITIVITY (V,,—800 V) 


X plates 0.16 mm/V 
Y plates 0.26 mm/V , 
LIMITING VALUES 
У, max. 1,000 V 
Vaa min. 800 M 
Va, тах. 400 M 
Ve 0 ү 
-Vg max. 100 М 
Ух”-х” (рк) max. 750 У - 
Vy’_y” (әк) max. 450 M 
pt max. 3 mW cm? 
Ry x max. 0.5 МО 
BASE : DIMENSIONS : 
896 L=160 mm 
D= 71mm 
Сатаны 
[Mullard] мо вае 
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OSCILLOSCOPE AND PICTURE TUBES 1 


Oscilloscope tube with 3 in. diameter screen ECR 30 
HEATER 
Vn 40V h LOA 
CAPACITANCES 
Grid to all other electrodes «20 puF 
Each X plate or each Y plate to all 
other electrodes «15 paf 
One X plate to one Y plate «3 puf 


LUMINESCENT COLOUR 
Green—medium persistence 


DEFLECTION 
Electrostatic. The tube is primarily intended for symmetrical 
deflection 
OPERATING CONDITIONS 
Ма = Vas 800 У 
Уаз 100 to 170 У 
Ve -1.0 to -18 ۷ 
LIMITING VALUES 
Va = Vag max. 1,000 У 
Ун, ц max. 50 M 
DEFLECTION SENSITIVITY 
X and Y plates 09 mm/V 


аз 
Viewed from the screen end and with the tube 
positioned so that spigot key of the base is 
uppermost, a positive voltage on X” will deflect 
the spot to the left and a positive voltage on 
Y’ will deflect the spot upwards. 


BASE : DIMENSIONS : 
B12B L=206 mm 
D=70 mm 


High-sensitivity oscilloscope tube with 31 in. diameter ECR 35 


screen 
ЕСК 35Р 
HEATER 
Ма 40V In LOA 
CAPACITANCES 
Grid to all other electrodes <25 ші 
Each X plate or each Y plate to ali 
other electrodes «25 ші 
One X plate to one Y plate «5 uF 
LUMINESCENT COLOUR 
ECR 35 Green-—medium persistence 
ECR 35P Blue—with yellow-green afterglow; long persistence 
(mm 
Mullard 
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J OSCILLOSCOPE AND PICTURE TUBES 


ECR 35 DEFLECTION 
Electrostatic. The tube is suitable for either symmetrical or 

ECR 35P asymmetrical deflection. 

(contd.) With asymmetrical deflection the trapezoidal distortion is 
such that the angle between adjacent sides of a 45 mm x70 mm 
raster is between 85° and 95°, 


OPERATING CONDITIONS 


Мај = Vas 1,200 У 

Vas 150-250 M 

Ve -1.0 to -50 M 
LIMITING VALUES 

Vai= Vag max. 2,500 M 

Уус тах. 50 У 
DEFLECTION SENSITIVITY 

X plates 369 mm/V 

26) 
Y plates v mm/V 


аз 
Viewed from the screen end and with the tube 
positioned so that the spigot key of the base 
is uppermost, a positive voltage on X’ will 
deflect the spot to the left and a positive 
voltage on У“ will deflect the spot upwards. 


BASE : DIMENSIONS : 
ог 8120 L—341! mm 
IIB D=90 mm 


ECR 60 High-sensitivity oscilloscope tube with 6 in. diameter 


screen 
HEATER 
Vn 40V h LOA 

CAPACITANCES 
Grid to all other electrodes <25  ugF 
Each X plate or each Y plate to 
all other electrodes «25 uuF 
One X plate to one Y plate «5 uF 


LUMINESCENT COLOUR 
Green—medium persistence 


DEFLECTION 
Electrostatic. The tube is suitable for either symmetrical or 
asymmetrical deflection. 
With asymmetrical deflection the trapezoidal distortion is 
such that the angle between adjacent sides of an 80 mm x80 mm 
raster is between 85° and 95°, 
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OSCILLOSCOPE AND PICTURE TUBES 1 
س‎ 


OPERATING CONDITIONS S rod * ECR 60 
Va V 5 
2233 250 to 450 У (өт) 
-1.0 со -100 v . 


LIMITING VALUES 


Ма = Vas тах. 2,500 M 
Уух 50 v 
DEFLECTION SENSITIVITY ыг 
X plates V. mm/V 
1,150 
Y plates . V т/У 


as 
Viewed from the screen end and with the tube 
positioned so that the spigot key of the base 
is uppermost, a positive voltage on X’ will 
deflect the spot to the left and a positive 
voltage on Y’ will deflect the spot upwards. 


BASE : DIMENSIONS : 
B12D L=432 mm 
D— |60 mm 
Picture Tube with 2} in. diameter metal-backed screen, MW6-2 
for use in Projection Television 


HEATER 
Vn 6.3 V In 0.3 A Suitable for series or parallel operation 
Important Note.—When used in a series heater chain the 
surge heater voltage must not exceed 8.5 V (r.m.s.) 
when the supply is switched on. А current limiting 
device should therefore be included in the circuit to 
ensure that this voltage is not exceeded. 


MOUNTING POSITION 
The tube may be mounted in any position except screen 
downward with the axis at an angle of less than 50? to the 
vertical. 


EXTERNAL CONDUCTIVE COATING 
This tube has an external conductive coating designated M, 
which must be connected to chassis. The capacitance of 
this coating to the anode may be used to provide smoothing 
for the E.H.T. supply. 


SPARK TRAP 
An internal spark trap, which must be connected to chassis, 
prevents flash-over between anode and grid within the tube. 


CAPACITANCES 


Cg. an 6.3 ви 
Ck-all 6.3 uuF 
Cc. M 450 uu F 
(Am 
——————— [Mullard] ---------------- 
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J OSCILLOSCOPE AND PICTURE TUBES 


MW6-2 SCREEN Metal-backed 


{contd.) LUMINESCENT COLOUR 
White. 
The picture diameter must not exceed 57.5 mm 


FOCUSING AND DEFLECTION 
Magnetic 

The number of ampere-turns required for focusing at 
Va=25KV and with an air-gap of 11 to 13 mm in the 
magnetic circuit is 920. 

The inner diameter of the focus coil should be 27.5 mm, 
and provision should be made for adjusting in through 
2.5 to 3? in both the horizontal and vertica! directions for 
picture centering. 


The deflection angle is 38? 
TYPICAL OPERATING CONDITIONS 


Va 25 KV 
la (ay) 100 pA 
*V, for cut-off -40 to -90 v 


*In no circumstances must the grid be allowed to become 
positive with respect to the cathode 


LIMITING VALUES 
Va max. 25 KV 
**Vp х max. +125 V 


** |t is necessary to ensure that this value is not exceeded 


during the warming up period immediately after 
switching on. 


h Ejh BASE : DIMENSIONS 
V L=268 mm 
D= 65mm 


кте |7 


А 


MW22-14 Television picture tubes with 9 in. diameter screen. 
МУу22-146 11956 tubes are suitable for series operation 


МУУ22-17 PETS V һ ОЗА 


МУУ22-18 Important Note.—The heater voltage must not exceed 
8.5 V when the supply is switched on. If the heater is 
connected in series with the heaters of other valves 
a current limiting device should be included in the 
circuit to ensure that this voltage is not exceeded. 

CAPACITANCES Cg. alt «10 uuF 
Ck all «10 шАЕ 
саз М 1,000 uF 
— % 
sam [Mullard] e e E ES 


VALVE DATA 
PREFERRED TYPES 4 


OSCILLOSCOPE AND PICTURE TUBES J 


EXTERNAL CONDUCTIVE COATING MW22-14 
Types MW 22-14 and MW 22-18 have an external conductive F 
coating designated M which must be earthed. The сарас-МҰУ22-146 
tance Саз-М may be used to provide smoothing for the EHT MW 22-17 
supply. 

Types MW 22-14С and MW 22-17 have no external con. МУУ22-18 
ductive coating (contd.) 


FLUORESCENT COLOUR 
White 


FOCUSING AND DEFLECTION Hagnetic 


With the centre of the deflector coils 204 mm from 

the centre of the screen, the deflection sensitivity at 

М,=7 KV is 0.08xL mm/gauss. 

Where L=length of the electron path through the 
field of the deflector coil in mm. 


TYPICAL OPERATING CONDITIONS 


Vaa 70 KV 
Vai 200 ү 
жу, for cut-off 40 M 
Focusing ampere-turns 650 approx. 


*[n no circumstances must the grid be allowed 
to become positive with respect to the cathode. 


LIMITING VALUES 


Vag max. 9.0 KV 
Va, max. 400 V 
lag max. 100 pA 
Vink max. 150 У 


DIMENSIONS : L=376 тт D=230 mm 


BASES : 

MW 22-14 MW 22-17 
MW 22-44 МУУ22-18 
ВВС (115) ВАЗА (116) 


Television picture tubes with 12 in. diameter screens MW31-14C 


HEATER МУУЗІ-17 
Vn 6.3V In 0.3 A. Suitable for series operation, МУУЗ1-18 
D.C. ог А.С. 
Note.—The heater voltage must пос exceed 
8.5 when the supply is switched on. If the heater is 
connected in series with the heaters of other valves 
a current limiting device should be included in the 
circuit to ensure that this voltage is not exceeded. 
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МУУ31-14С CAPACITANCES 


MW 31-17 


МУУ 31-18 
(contd.) 
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= gmt 
Ск ап ши 
сМ 2,000 tF 


EXTERNAL CONDUCTIVE COATING 

Type МУУ 31-18 has an external conductive coating designated 
M, which must be earthed. Тһе capacitance сьз-м тау be 
used to provide smoothing for the Е.Н.Т. supply. 

Types MW 31-14C and MW 31-17 have no external 
conductive coating 


FLUORESCENT COLOUR 
White 


FOCUSING AND DEFLECTION Magnetic 


With the centre of the deflector coils 292 mm from the centre 
of the screen the deflection sensitivity ас Va,=7 KV is 
0.08 х L mm/gauss. 

Where L=length in mm of the electron path through the 
field of the deflector coil. 


TYPICAL OPERATING CONDITIONS 


Vas 7.0 KV 

Vai 200 M 
а for cut-off -40 у 

Focusing ampere-turns 650 approx. 


“Іп no circumstances may the grid be allowed to 
become positive with respect to cathode. 


LIMITING VALUES 


Vag тах. 9.0 KV 
Va, max. 400 M 
lag тах. 175 uA 
Vox max. 150 V 


DIMENSIONS : L=465mm D—307 mm 


BASES : 
MW 31-14C — MW 31-17 
B8G (115) МҮУЗ1-18 
B12A (116) 
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GAS-FILLED TRIODES AND TETRODES K 
———— .. қалы J ——————— 


GAS-FILLED TRIODES AND TETRODES 


Type Description Page 
EN31 Thyratron for use іп H.F. Time Bases and Control Equipment... 168 


1267 Cold-cathode Gas-filled Triode ... 2 sis ES .. 168 
2D21 Gas-filled Tetrode Primarily intended for use in Ды ог Grid 
Controlled Rectifier Circuits Ёс . ий 60 
Gah 
— a [Mullard | pn 
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K GAS-FILLED TRIODES AND TETRODES 


EN 3! Thyratron for use in H.F. time bases and control equipment 
HEATER 
Vn 63V h 13A 
CAPACITANCES 
Cin 6.1 шЕ 
Cout 4.2 ugF 
Ca_g 23 uuF 
ГЭЭ" «1.5 pF 
OPERATING CONDITIONS 
As triode 
Va_g (pk) max. 1,500 M 
Va (pk) max. 1,000 M 
la max. 10 mA 
is pk. max. 750 mA 
Құ min. 750 ОМ 
Rg max. 075МО 
«Үн x max. 100 M 
Valve voltage drop 33 M 
Control ratio 35 
Max. operating frequency 150 Кс/ 
*Cathode always positive with respect to heater, 
As half wave rectifier (grid connected to cathode) 
Va тах, 350 У 
lout max. 40 mA 
Min. limiting resistance 100 19) 
Мах. гезегүоїг сарасїсалсе 6 uF 
Уух тах. 100 v 
BASE : DIMENSIONS : 
Octal L=!l4 mm 
D=42 mm 
1267 Cold-cathode gas-filled triode 
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CHARACTERISTICS 
Max. operating anode voltage (starter 
anode connected to cathode) 25 V 
Min. starter anode-cathode breakdown 
voltage 70 V 
Max. starter anode-cathode breakdown 
voltage 90 у 
Max. starter anode current for anode 
breakdown (V4—140 V) 100 pA 
Starter anode to cathode voltage drop 60 V 
Anode to cathode voltage drop 70 У 
Мах. peak cathode current 100 mA 
Мах. D.C. cathode current 25 mA 


BASE : Octal DIMENSIONS : L=!00 тт О--31 mm 
Cathode to Ріп 2 Anode to Pin 5 Grid to Pin 7 


VALVE DATA 
PREFERRED ТҮРЕ5 


GAS FILLED TRIODES AND TETRODES 


Gas-filled tetrode primarily intended for use in relay or 202! 
rid controlled rectifier circuits 
HEATER 
Min. Av. Max. 
Vo 5.7 6.3 6.9 M 
In(V4—6.3V) 0.54 0.6 0.66 A 
Suitable for use on either D.C. or A.C. 


Heating time 10 secs. 


CAPACITANCES 
Measured without external shield 
Ca gi 0.03 puuF 
Cin 25 puuF 
Cout 16 pF 
CHARACTERISTICS 
Anode voltage drop 8 M 


Grid | control ratio (Ка =0 О Vg=0 V) 250 approx. 
Grid 2 control ratio (Rg, =0 Q V4,—0 V) 1,000 approx. 


TYPICAL OPERATING CONDITIONS 
For relay applications 


Anode voltage (r.m.s.) 400 M 
Grid 2 voltage 0 M 
Grid 1 voltage (D.C.) -6 M 
Grid 1 signal voltage (pk.) 6 У 
Grid | circuit resistance 10 MQ 
Anode circuit resistance* 2,000 о 


*Sufficient resistance must be used to avoid exceeding 
the limiting current values. 


LIMITING VALUES 


Peak anode voltage : Forward max. 650 M 
Inverse max. 1,300 M 
Grid 2 voltage : 
Peak before anode conduction max. -100 M 
*Average during anode conduction max. -10 ү 
Grid | voltage : 
Peak before anode conduction max. -100 M 
*Average during anode conduction max. -10 ۷ 
Cathode current : Peak max. 0.5 A 
*Average max. 0.1 А 
Surge for 0.1 second тах.10 А 
Grid 2 current: *Average max. 0.01 A 
Grid | current: *Average max. 0.01 А 
Peak heater-cathode voltage : 
Heater negative max. 100 M 
Heater positive тах, 25 У 
Ambient temperature range -75 to +90 °C 


*Averaged over any 30 second interval. 


DIMENSIONS : 
L=54mm 
О--19 mm 
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PHOTOGRAPHIC FLASH TUBES L 
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PHOTOGRAPHIC FLASH TUBES 


TYPES 
CHARACTERISTICS 
1592 1503" 15049 1507" 
LSD3A* 
Max. energy of dlscharge 
(joules) 56 100 400 200 
Operating voltage (V) 7,000- 2,000- 2,000- 2,000- 
10,000 2,700 2,700 2,700 
Trigger voltage (V) min. 5.000 3.000 3,000 3.000 
Approx .flash duration 
(micro-seconds) ! 150 300 250 
Peak light output (lumens) 100 х 105 40 х 108 66 х 108 60 х 109 
Integrated light output 
(lumen-seconds) I,500 4,000 26,000 I0,000 
Efficiency (lumens/watt) 27 40 65 50 
Effective tube resistance 
93) 05 4.5 3.0 3.5 
Size : Length (mm) 140 100 169 110 
Diameter (mm) 33 35 7i 35 
BASE ESB (503 4-ріп UX (110) | 3-pin (112) | 4-pin UX (110) 
Anode со top|LSD3A 3-pin 5 Атр (111) 
cap 
Cathode to 
centre base 
contact 
Trig;er to 
thread 


* Data taken at operating voltage —2.6 KV. 


GENERAL NOTES 


The recommended mode of operation is to arrange that the 
anode and trigger are ас chassis potential, whilst the cathode is 
negatively live, If the cathode and trigger аге at chassis potential 
and the anode is live, the tube may break down at voltages 
pene 3 KV in the case of Types LSD 3, LSD 3A, LSD 4 and 


Very great care must be taken not to exceed the maximum 
voltage at which a given capacitor delivers the stated maximum 
number of joules. The energy in Joules stored in a capacitor 
is proportional to the square of the voltage (} СУ? where С is ul 
in farads) and it is therefore easy to overload and damage the 

tube by exceeding the maximum voltage. © 

It is insufficient to rely upon the stated voltage of the trans- 
former employed. In all cases the voltage which is applied to 
the tube should be measured by means of a high grade 
voltmeter. 


A suitable operating circuit is given on page 247 112 


O (а) 


(e) 
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а 

1 SNOISN3HIQ 


++ gsva 
"хеш 

әлпзеләбшәз qsiquy 
те ЫН "хеш 3| 
... ... "хеш зд 


SAN TIVA ONILINGT 


"хеш лозов) "шу seg 
ete get Х31А131549с 


39922п5) 
хға хем 
50!15їНЗ1ЭҮЧҮНЭ 
X7 


ЕА Се 


... ... 


воле рэзээ!олд 
аовјапб 
3GOHlVO 
ALIAILLISN3S 


S3dAL, 
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VALVE DATA 5 
CURRENT MAINTENANCE TYPES 


2 VOLT MISCELLANEOUS TYPES 


0-413Х 5 A001 — (ZA — BA 28 рәт өзө 


(swyo) 
з 


зиогириоо) 3upyJOAA 
зе 5333(91223843Ч2) 


"AOL = 53 + tA Ч "A09=E2A t 


(A) (A) (A) 
13А-- WA tA 


шорцриоэ JUOMA 


(v) 
H 


"Абу =63 ЊЕЗА + 
's2upey ‘XEW ae "surej Sei] 9528 243 оз зәрі UUIN[OD ,,9seg,, U! 539528: u! SIIQWNN a 


(66) 19-20 
(bb) utd-s 
(zc) 814-2 
(£) ud- 
(£) оччу 
(01) 814-6 
(6) о-у 
(p2) ш4-2 
(80) uid-¿ 
(yc) uid-z 
(y) шу 
(ze) uid-z 
(тє) У 4-1 


“ы әрозиәд зпдзлО) гјапод 
әрозиәд 314300 

apog әјапод g 5512 

** вромј 4эмод- гэ лс 

Цэ e әрон1 IANO 

ate ane эром1 apoig əIqnoq 
(2 10 °) гром у ээшерайш| wnypayy 
m ++ грозива ‘J'Y 


əpoxəH ‘JY nu-H*A 
ын эрозиэд ‘JY NUJA 
СЭ 40 "W) әроззә) пш-мед 
‘“asaF uty Азџапралд POVO 
*''aešueuS Aduanbesy әроо 


чова зе 
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5 VALVE DATA 
CURRENT MAINTENANCE TYPES 


4 VOLT MISCELLANEOUS TYPES 


‘AOL = 58 + ЕЗА 1 


000008), 
000700071. 
000000 
000 0027. 
52.0 

9-0 


(Afrur) 53 
Jo ша 


suonipuo? Зола 
3? SISIPELI 


"ишта и eseg өз оз JOJOs UWN|OD ,,Ө58,, u! 53952844 ир sjaqunwN e 


(A) 
“А 


зисририор Зармолд 


854 
кс 
66:% 
STT 
59-0 
04 
69-0 
59:0 
59:0 
(42) 
0-1 
69:0 
о: 
Sy: 
590 


(у) 
ТЕСЕ) 


í 


(60) uid-Z 
(11) uid-s 


(60) uid-Z 
(sc) 14-12 
(60) ч19-; 
(6) vuid-g 
(6) «1-6 
(00) 14-4 
(8) utd-s 
(9%) "9-1 
(zz) 9 8-2 
(£1) uíid-s 
(27) 81 4-1 
(Є) м14-6 
090 818-1 


ит) 7-1 
(£1) ч19-6 


(16) uid-Z 
(уе) 84-12 


““әрозиәд зпазпо 

“сарозиад MANO 

eu “сөрөзиэд зайзлО 
әрозиәд зпізпо эрогд| əlqnoq 
"(C2 зо сы) apoy e»urpedu psy 
59% "рој әжерәйші мој 
ен •ромј əpolG əlqnoq 
ороку əlqnoq 

"| әрозчәд ‘J'Y nu-jtA 

ес әрозиәд ‘JY пш-ытд 

** зрозига j'y nu-[JeA 

эроз эд ‘JY 

СЭ s0 "W) эроэчэд “yy 

ын ++ зрозден spol 
aaZuryD Азиапђала әрооо 


цор мэзэс) 


YAruad 
yaued 
yyuad 

dred 

ASE 
1289 
таај 
vrac 
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VALVE DATA 5 


CURRENT MAINTENANCE TYPES 
4 VOLT MISCELLANEOUS TYPES 


хеш Әле səyə јој розопЬ supe үү 
"jjnd-usnd “gry Sse в риәд XZ 40) ed ese 


(Alvu)oS| y (вшчо) 
L2] 


Jo ша 


suo[ipuos Supp10AA 
38 Hspaiesey5 


0591 
-jy 


(А) 
13Х7- 


"ШІСІ 9584 243 оз зэрэг ишпјој 


005 XT 
OSEXT 
058Х%( 
OOS xt 
OSEXT 
0%х% 
00£xt 
SLE 


(A) 
ЗА 


ФА 


suopipuoS Зиродд 


(2) utd- 
(2) ш-р 
03) utr 
(1) шау 
(0 ча» 
(чау 
(Еу) əseg “4 
(sc) ш4-2 


« 9598 ,, Ш хэдэд uj si3quinN e 


Сн) 3985399 IALMA fing 
CHD 299n20y әлелд 1184 
Єн'а) 499529 әледд [In3 
Сҥа) sayey әлелд ting 
CH'A) зәцізэәҹ әлелд 1104 
CH'A) зөцзээц әлелд 1104 
CH'Q) 2989599 әледд lina 

“сөрозиэд 304310 


чо)34(455201 
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00S/FAAI 
ОБЕЉАМ 
008/FAA3 
O0S/FAAQ 
OSE/FAAQ 


5 VALVE DATA 
CURRENT MAINTENANCE TYPES 


4 VOLT DIRECTLY HEATED OUTPUT VALVES 


0-6 
ib 
6-9** 
0-5 
0-5 


(А/уш)э2 
зо ша 


киоририор BUN ОДА 
зе орле) 


О (ЗА 'A001—*A 3V es 


зиою!рчогу Зармолд 


(11) utd-s 
(13) 919-6 
(g) шау 
(Є) udp 
(g) uid-p 


“suje13e1C] әзер әуі оз 4924 WUNIOD ,, PST „ U! 5494ШЛМ ө 


7әрозчәд 3ndanO 
“-әрозиәд 3ndanO 

əpo | andano 
*" әрә зпдзпо 
"* pon) 3nd3no 


uondi»seq 


Муса 
114422) 

оғоа 
HODY 
TOY 


Page 178 


SWEIITIG eseg eui оз хөры ишп[огу ,,95%8,, uj s3ax2vJq Ш sJəquun 
3u244n7) 39247 | $ эроие yea озџејубој реој 1 У Ne AOS = 53463144 


VALVE DATA 5 
CURRENT MAINTENANCE TYPES 


6.3 VOLT MISCELLANEOUS TYPES 


0-1 
о 
[414 
8-1 
55-0 
59-0 


(л/уш) 23 
зо ша 


fuop|puo) Зармолд 
3* ореол зиорирмоо. Зирмода 


(95) әзе "4 
(gp) eseg ‘а 
(09) 9528 "4 
(15) eseg `4 
(10 esed "d 
(sy) əseg `d 
568 

(2р) aseg "d 
(20 e320 

(£E) eseg `d 
(Zs) əseg 4 


әрозиәд 314310 

Us 55% әромәд 3ndino 
Ын әрозиәд andinQ epojq ejqnoq 
Ut (Дәлізізиәс eao) чозсэррч| 3ujun t 
“эцозвэрч| Buung 

255 "" оромј рој əlqnoq 
олед мојјаајај џојиш3 Алериозоб 
"ы зрозига ‘J'Y пш-ојдемед 


әрозиәц '4'8 


=t 498utq5 Азмопбола арозэс) 


"ЭЭ өрөхэн epo] 


чој а од] 
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5 VALVE DATA 
CURRENT MAINTENANCE TYPES 


02 AMP. DC/AC MISCELLANEOUS TYPES 


AOL = 53 + ЕЗА Í 


000°SE 
| 000°SE 
| OOS‘EL 
00071. 
090%! 
000005“ 
0000067) 


(АГУУ) 


(вшцо) 
28 10 u3 е1 


яиогирчоэ BUOM 
зе $о!35Мәзәешецг—у 


0-9 
0:5 
0-8 
“с 
Е-Е 
06 
0% 
STE 
0-у 
9-1 
9-4 


(vu) 
ч 


| 
| 


| + 


(A) 
BA— 


(A) 


(a) 
UA ЗА 


suopipuoS 3up440AA 


8ш3 үр sseq IYI оз J99J ишпјоз ,, əseg ,, U! S2281 u! сойылы ç 


(8) ш4-2 
(9) uid-s 


(66) то 
(Су) esta 4 


(sO) 4-1 
(gy) əseg ‘а 


(е) 12390 
(09) 528 ‘а 


(oz) urd-z 
(6b) uid-Z 
(py) seg 4 
(92) чіа-2 
(4p) өвөө 'd 
(90 uid-7 
(49) esed 4 
(16) 8-2 
(16) 19-2 
(уе) ш4-/ 
(се) əseg "4 


(v) 
ul 


CHD 499122 өд цэ 
Uo CHD зојузоон 9AtAA HEH 


CH'I) 499n22y өлглА Лен 
““әрозиәд 3ndino 
әрозиәд Indang Əpolq ejqnog 


ен apog əpolq әјапоа 

= (H) epo] 9ourpedui "роја 
** (W) ƏPolAL әәзтрәдші ‘pa 
әрозиәд “ГЧ 

әрозиәд ‘J'Y 

әрозиәд ‘J'Y пш-ојдемед 
эрозчә М пш-әјденед 

"Ord зрозден өрөнд 

"2:4 9poxəH өрөм: 

4эЗиецр Кэцэлбэлд эроээс 
1e8utuj Аэиәпһә11 әроро 


uondjossq 


DEYN 
onin 


LEAD 
мо 


29Е094 
712 


182 


оваа 
DENH 
есін 
eic 
6145 
DEA 
уел 
ОСЕНЈ 
окна 
DELS 
£124 
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VALVE DATA 6 
OBSOLESCENT TYPES 


2 VOLT MISCELLANEOUS TYPES 


00092 | Е-0 
008 | — 
00091 [6.1 
008» | — 
096 | — 


(АА) 
3004 


2 
бүүр н 


AO == 13A. ЛОО; = EA 28 pesnstayy + 


10063 
оғ» 
+O00'TE 


000'0£€ 


SUOMIPUCD Заримолд 
38 Бргэзовэечэ) 


0-5 
0-8) 
0-6 
0-6) 
9-9 
8-2 
“5-0 
6 


(A) 
МА- 


54 


(A) 
ФА 


ST 


(A) 
*A 


зио|з}рчогу Sup[J0AA 


Jupes шпшхты о 


6-0 
£0 
1-0 
"0 
Uo 
1-0 
60-0 
81-0 


(v) 
up 20 j| 


49-6 
ujd-g 401Н4-ү 
uid-7 
uid, 
uld-, 
uid-ç 
414-4 
uld-y 


әрозиәд andinQ ÁN suas Ч21Н 
эрозчэд 3ndinO 

ороја MANO g 555312 

= зромј andino 

"t apo] andino 

°°° зромј @poig зјапод 

әрога e|qnog рәзеәң Арзәшлри 


эролээ1 pauses 473 


под лозе 3 


Равв 181 


6 VALVE DATA 
OBSOLESCENT TYPES 


ФАО = 13A !A001 = ЗА OV + "Зире: шашы e 


CHD зәңізәм әлемде ezv 

Снга) 19929 әлегі ума 

Снга) зәуээу олем-ипа Ema 

- СНМ) зөврэөн S^*AM-IInd ұм 
= “© CHI) 399nəəW_əAwAA-lina емі 
8% Yt ** әрозиәд MANO gApued 
40۰€ 0-0) 400 ppeguag 3ndanO Ayuəd 
85-01 0-4 . 25 "е әроҙиәд andino 091У 
Юю» о: 5 w apog andano pews AF01 
49-Е sb еэ аројј eouepedui] U3IH AF66 
4% . 0-6 epog езџеродиј штрорј куз 
18-7 8-5 epojay e»uepadui wni paw мәт 
[a1 0-6 epoj4] өэцшерэйш| штред AF91 


24 8-8 S: әролзә} pəuəə45S njJ-e|QelJvA AFHWA 
о» 5” о% ны на "7 өрөзцөд ЭГЧ 2у45 
5-1 9% 5'. 1 M нэ еролзеј pauəəjos SAYS 
0-2. GL-T <> . 27 ** әролзә у рэчээ125 МАР5 
8-1 0-9 84 5 әроззәј рэцээл25 npJ-e|qEiJ*A AYWW 
0-Е = = . 20 Т, Sposa, әроіі ras 
81-0 000005. S'E 0-2 193utu^ Кэшэлбэлд әрохәнң spon] (712710 
0-1 00000511 0% 8-1 зэ3иецэ) Хэчапрагд өрөхөн POL ўні 


(Муш) | Q4 | (suo) | (vu) | (A) | (A) 
peo} (AA) 23 40 ша е1 Ч BA 174 
wunundo! злод | ——y Ї i vopndi»seq ода 


suopIpuooƏ ZUM 
зе HSI} зиоририоэ. ZulyAIOAA 


4 VOLT MISCELLANEOUS ТҮРЕ5 
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VALVE DATA 6 
OBSOLESCENT ТҮРЕ5 


ЧАД = BEA !AQOL = EA 0 + “34136: шп хеј 


орозига 
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““әромі 


(вшцо) 
L2] 


мод | — n ا‎ .—n | — Ty чориэзәсі 
suopipuoS ZupjJoAA 
РОТ ЈУ Пеј 


CHD 2990294 элвАА-ЛҮН 
CHD aypay зла 
"'epo3usd andino 
***epoausd зпазпо 
зромј spoig eqnog 
әроа әіапод 

*poig 9141901 


(АГУУ) 
22 зо ша 
ААА А —— uomdia»seg 


зиорирчоэ 3uppJ0AA 
38 DSHI зиорирчоо Зиррмолд 


S3dAL SNOANVTIADSIN ЭУ/2а 


6 VALVE DATA 
OBSOLESCENT TYPES 


63 VOLT MISCELLANEOUS TYPES 


"әроцзеэ оз peiseuuoo $3 риє 72 L 


$9۰0 
8-1 
8-1 


(A/vui) 
23 10 ша 


зиорирчоэ Zupp10AA 


24 DISD 


(A) 
Үл 


suopipuo- Зчрмолд 


"Зуи шп Хе] a 


= зроја әј | 
epoiq əlqnoq 
зөЗиецэ) Хэшэлбэгд эрозэс) 


`" әрохәң "J'Y ƏslON мој 
"°° әрозиәд "J'y 


шор4 45694 
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VALVE DATA 7 


VALVE ВА5Е5 
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VALVE DATA 
VALVE BASES 


7 


Page 166 


VALVE DATA 7 
VALVE BASES 


SN > 
à 1 


| @—®, 
58 
Са 

o Є gj 
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7 VALVE DATA 


VALVE BASES 


á (ува) ç 
3un i VNI ма 


(948) 
BYNLVININ ма 2 


@ 


ове 


(3sva m) 
Nid £ н5:148 


(8578 A) (уга) 
LOVLNOD 3015 Av53qong 


QW: 
Кым 
Ф 
© Фе 


(3sv8 v 
ма t Н511188 


@ 


'$U01322Uu02 
p»puoq |DUJ31X3 JO) Pash 2q 309 
shw рио Апошлљун рэзээоџоо әш ,Х, 
рэхэош suid 911 PUD SI} сом 59594 ЧІ 
зон 
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VALVE DATA 7 


VALVE BASES 


о 
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Сї 
[Muliard| 
2 


Туре 


А110 
А208 
А23А 
A27D 
A30B 
A30D 
A36C 
A50A 
A50B 
А50М 
А50М 
ASOP 
A70B 
A70D 
A70E 
A80A 
АС/НЫ 
AC/HL/DD 
ACO42 
АСО44 
АС/Р 
АСЈРА 
АСЈРЕМ 
АС/5С 
AC/SG/VM 
АС/ТН1 
АСЈТР 
АСЈУР 
AC/VP2 
AC2/HL 
AC2/PEN 
AC2/PENDD 
AC4/PEN 
ACS|PEN 
AC5/PENDD 
APP4A 
APP4B 
APP4E 
APV4 
А71 
А231 


B 
B36 
B65 


c 
C10B 
C20C 
C23B 
C30B 
C36A 


Mullard 
Equiv. or 
Manufacturer 


1W4-350 
2D4A 
TDD4 
PEN4DD 
E/Ready 


РЕМ4УА(7) 
PENA4 
PENB4 


DIRECT EQUIVALENTS A 


Type 


VALVE DATA 8 


Mullard 
Equiv. or 
Manufacturer 


TH30C 
SP13C 
VP13C 
PEN36C 


; FC13C 


РМ28 
(01:18) 
CBL31 
CCH35 
CL4 
CL33 
СҮ1 
UR1C 
CY31 


Mazda 
354V 
2D4A 
Osram 
Osram 
EB34* 
EB91 
Ferranti 
DO30 
DA90 
DAC32 
DAF91 
DCC90 
2D4A 
EB91 
Mazda 
Cossor 
PEN4DD 
Cossor 
TDD2A 
TDD4 
TDD13C 
DF33 
DF66 
DF70 
DF91 
DF92 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
UBC41 
EBC33 


* Valve having different heater current, not direct replacement in AC/DC Receivers 


> 


= Mullard) —— 
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[Mullard] 
22 


8 VALVE DATA 


A DIRECT EQUIVALENTS 


Mullard 
Type | Equiv. ог 
Manufacturer 
! 
DH149 Osram 
DH150 | EBC41 
DK32 DK32 
DK91 DK91 
DL33 DL33 
DL35 DL35 
DL63 | EBC33* 
DL66 0166 
2171 DL71 
DL72 DL72 
DL82 Osram 
DL92 | DL92 
DL93 : 0193 
DL94 DL94 
DL145 Osram 
DN41 Osram 
DN143 EBL21 
DO30 | DO30 
DS Ferranti 
DW2 DW2 
DW4-350 ; DW4-350 
DW4-500 DW4-500 
E 
EA50 EA50 
EAC91 EAC91 
EAF42 EAF42 
EB34 EB34 
EB41 EB41 
EB91 EB91 
EBC3 EBC3 
EBC33 EBC33 
EBC41 EBC41 
EBF80 EBF80 
EBL1 EBL1 
EBL21 EBL21 
EBL31 EBL31 
EC31 EC31 
EC50 EC50 
EC52 EC52 
EC53 EC53 
EC91 EC91 
ECC31 ECC31 
ECC33 ECC33 
ECC34 ECC34 
ECC35 ECC35 
ECC40 ECC40 
ECC91 ECC91 
ECH3 ECH3 
ECH21 ECH21 
ECH35 ECH35 


| Mullard 
Tybe ! Equiv. ог 
| Manufacturer 
ECH42 | ЕСН42 
ECL80 | ECL80 
ЕЕ50 ' EESO 
EF9 | EF9 
ЕЕ22 , EF22 
EF36 ! EF36 
EF37 | EF37 
EF37A ` EF37A 
EF39 EF39 
EF40 EF40 
EF41 EF41 
EF42 EF42 
EF50 EF50 
EF54 EF54 
EF55 EF55 
EF80 EF80 
EF91 j EF91 
EF92 EF92 
EK2 EK2 
EK32 EK32 
EL2 EL2 
EL3 EL3 
EL31 | EL31 
EL32 : EL32 
EL33 EL33 
EL35 | EL35 
EL37 EL37 
EL38 EL38 
EL38M EL38M 
EL41 EL41 
EL42 EL42 
EL91 EL91 
EM1 EM1 
ЕМ4 ЕМ4 
ЕМ34 ЕМ34 
ЕМ31 | EN31 
EY51 | EY51 
EY91 ЕҮ91 
Е235 Е235 
Е240 EZ40 
EZ41 EZ41 
Е 4 

ЕС2 | ЁС2 
FC2A FC2A 
FC4 FC4 
FC13 FC13 
FC13C FC13C 
FW4-500 FW4-500 


* Valve having different heater current, not direct replacement in AC/DC Receivers 


=> 


w 
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A 


DIRECT EQUIVALENTS À 


VALVE DATA 8 


HL13 (Tung.) 
HL13 (Mull.) 
HL13s 
HL13C 
HL?3 
HL23DD 
HL41 
HL41/DD 
HL42/DD 
HL/133/DD 
HLA2 

HP2 

HP13s 
НР210пс 
НР211с 
НР4101с 
НР4115с 
HR1 

HR2 

HR3 

HR4 

HSD 
HVR2 


Mullard 
Equiv. or 
Manufacturer 


Cossor 
Cossor 
RG1-240A 
GZ32 


TDD2A 
Ferranti 
Osram 
Ferranti 
DAC32 
TDD2A 
PM?HL 
HL13C 
HL13 
HL13 
HL13C 
Mazda 


| Mazda 


Mazda 
Mazda 
Mazda 
Mazda 
345У 
РМ28 
VP13A 
SP2 
VP2 
SP4 
VP4A 
Ferranti 
Ferranti 
Ferranti 
Ferranti 
Ferranti 
HVR2 


IW4-350 
IW4-500 


TDD2A 
PM2A 
PM2HL 
РМ2В 
РМ12М 
УР2 
VP2B 
PM22A 


Type 


Mullard 
Equiv. or 
Manufacturer 


PM22D 
QP22B 
FC2 
FC2A 
KBC32 
KCF30 
KF35 
KK32 
KL35 
KLL32 
PM22A 
PM22A 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
EL37 
Osram 
Osram 
Osram 
Osram 
Osram 


; Osram 


Osram 
EF37* 


PM2A 
TT4 
Osram 
Osram 
Ferranti 
PM2A 
АСО44 
РМ2А 


ЕМ1 
Mazda 
Mazda 
354V 
Marconi 


PEN4VA 


* Valve having different heater current, not direct replacement in AC/DC Receivers 


СУ) 


х 
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8 VALVE DATA 


A DIRECT EQUIVALENTS 


Mullard Mullard 
Түре Equiv. or Type Equiv. or 
Manufacturer | Manufacturer 
MS4B Osram PEN45DD Mazda 
MSP4 5Р4 РЕМ46 Mazda 
MSP41 | Osram PEN220 PM22A 
MS/PEN i 5Р4 PEN383 Mazda 
MS/PENB Cossor PEN384 Mazda 
MU14 IW4-500 PEN428 PEN428 
МУ5/РЕМ VP4A PEN453DD Mazda 
MVS/PENB Cossor PENA4 ' PENA4 
MX40 Osram РЕМВ4 | РЕМВА 
PENDD4020 Mazda 
N | PL33 PL33 
М1 | Osram PL38 | PL38 
N2 Osram PL38M | PL38M 
N14 DL35 PL81 PL81 
N16 | DL33 PL82 PL82 
N17 DL92 PL83 PL83 
N19 DL94 PM2A PM2A 
N77 EL91 PM2B РМ28 
N78 Osram PM2HL PM2HL 
N108 Osram РМ12:1 | РМ12М 
N142 UL41 PM22A PM22A 
N144 ЕЭ РМ220 РМ220 
М145 Osram PM24A PM24A 
N147 EL33 PM24M РМ24М 
М150 EL41 РМ202 РМ202 
М151 EL42 PP2 PM22A 
PP3/250 ACO44 
о РР4 РМ24М 
ом CY31 PP5/400 | Mazda 
ОМА EBC33 PP35 PEN36C 
OMSA EF37 PT2 РМ22А 
OMSB EF37A PT4 PENA4 
OM6 EF39 PT4D | Ferranti 
OM7 EF39 PT10 Cossor 
ОМ9 EL32 PT25H | Озгат 
OM10 CCH35 РТ41 РМ24М 
024 Реггапи Вг таг РТА Ferranti 
PTS Ferranti 
P PTSD Ferranti 
P2 PM202 PTZ Ferranti 
P12/250 ACO44 PV30 UR3C 
P41 Mazda PX4 АСО44 
Р61 Mazda PX25 Osram 
РА1 Brimar PY31 PY31 
PA20 ACO42 PZ30 Р230 
PEN4DD PEN4DD а 
РЕМАМА РЕМ4УА ОР21 Osram 
PEN25 Mazda QP25 Mazda 
PEN36C PEN36C ОР228 ОР228 
РЕМ44 Mazda QP230 QP22B 
PEN45 Mazda QPT2 Ferranti 
iC 
[Mullard| 
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VALVE DATA 8 


DIRECT EQUIVALENTS À 


Mullard Mullard 
Туре Equiv. or Type Equiv. or 
Manufacturer Manufacturer 

R TH21C TH21C 
R1 DW2 TH29 TH30C 
R2 1ҮУ4-350 TH30 TH30C 
R3 ІУУ4-500 TH30C TH30C 
R4 DW4-350 TH41 Mazda 
R4A DW4-500 TH233 Mazda 
R10 Brimar TH2321 TH30C 
R12 Brimar ТР22. Mazda 
R42 IW4-350 TP23 Mazda 
R52 6232 ТР25 Mazda 
RV120/350 DW4-350 TP2620 Mazda 
RV120/500 DW4-500 TSE4 TSE4 
RV200/600 FW4-800 TSP4 TSP4 
RZ URIC TT4 TT4 

TX21 TH21C 

S 
52 Ferranti 9 
511А DW2 U10 DW2 
5110 DW4-350 014 DW4-500 
S30C АСО44 016 Osram 
$30D ACO42 U17 Osram 
SD Ferranti U18/20 FW4-500 
SD6 Cossor 019/23 Озгат 
5Е211с РМ12М 021 Mazda 
SP2 SP2 U22 Mazda 
SP4 SP4 U24 Mazda 
SP4B SP4B U31 PY31 
5Р6 EF91 033 | Озгат 
5Р13 5Р13 035 Osram 
SP13B SP13C U37 Osram 
5Р13С SP13C U50 Osram 
SP13s SP13 U52 Osram 
SP41 Mazda U70 EZ35 
SP42 Mazda U76 Osram 
SP61 Mazda U78 Osram 
SP181 Mazda U82 Osram 
SP220 PM202 084 Озгат 
5РТ2 SP2 0101 Озгат 
SPT4A SP4 U107 Osram 
5025 Cossor U142 UY41 
5061 ЕҮ51 0143 А231 
502150 Cossor U145 UY41 
SU2150A Cossor U147 Е235 

0149 Osram 

T U150 EZ40 
T4D T4D U201 CY31 
T41 Mazda 0281 Mazda 
TDD2A TDD2A U403 Mazda 
TDD4 TDD4 U404 UY41 
TDD13C TDD13C 9801 Mazda 
TH4B TH4B U4020 UR1C 
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8 VALVE DATA 


A DIRECT EQUIVALENTS 


Mullard 
Equiv. or 


Manufacturer 
pen 


Mazda 
Mazda 
VP13C 
Fer ranti 
УРА 
УР4А 
Ferranti 
Ferranti 
PM12M 
VP2B 


DF91 

Osram 
Osram 
Osram 
Osram 
EF92 

Osram 
Osram 
Osram 
EF22 

Osram 
EF39 

Osram 
Osram 
EF41 

UAF42 
EAF42 


DK32 
DK91 
FC2 
Osram 
Озгат 
ЕСН35 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
Osram 
UCH42 
ЕСН21 
Овгат 
ЕСН35 
Osram 
ECH42 


Mullard 
Type Equiv. or 
Manufacturer 
UAF42 UAF42 
UB41 UB41 
UBC41 UBC41 
UBF80 UBF80 
UBL21 UBL21 
UCH21 UCH21 
UCH42 UCH42 
UF41 UF41 
UF42 UF42 
UL41 UL41 
UL44 UL44 
UL46 UL46 
UM34 UM34 
UR1C URIC 
UR3C UR3C 
UUS ІУУ4-500 
006 Mazda 
UU7 Mazda 
008 Mazda 
009 Е740 
0010 Mazda 
UY21 UY21 
UY41 UY41 
v 
У20 UR1C 
V312 Mazda 
V503 Mazda 
V914 2D4A 
VHTA Ferranti 
VHT2A FC2A 
VHT4 FC4 
VHTS Ferranti 
VMP4G Osram 
VMS4B Osram 
VO2 FC2A 
VO4 FC4 
VO13 FC13C 
VO13s FC13 
ҮР2 ҮР2 
VP2B VP2B 
VP4 VP4 
VP4A VP4A 
МРАВ VP4B 
VP6 EF92 
VP12D Ferranti 
VP13A VP13A 
VP13B VP13C 
VP13C VP13C 
VP23 Mazda 
VP41 Mazda 
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VALVE DATA 8 


DIRECT EQUIVALENTS 


Mullard 
Equiv. or 
Manufacturer 
3A4 
Osram 3D6 
Osram 3Q5G 
Osram 3Q5GT 
Osram 3S4 
Osram 3V4 
4D1 
4ТНА 
4ТРВ 
DF33 4Т5А 
Osram 4Т5Р 
5Р2 4ХР 
Озгат 
Озгат 
EF91 5V4G 
UF42 5Y3G 
EF42 5Y3GT 
Ferranti 5Z4 
DAF91 5Z4G 
Ferranti/Brimar 
Brimar ФА 
DK32 
DK91 6A8GT 
0135 SABI 
6AC7 
DL35 
Bri 6AG6G 
rimar 
Bri 6А15 
гїтаг 6AMS 
DF92 
6AM6 
DF91 
6AQ5 
DAF91 
B 6AT6 
rimar 6AU6 
DAC32 
Brimar 
Brimar ts 
Brimar 
B 6B8G 
rimar 
B 6BA6 
rimar 
Bri 6BE6 
Паг 68666 
Brimar 
DF33 6C4 
DL92 
6C5 
DL94 
Ferranti 6656 
6C5GT/G 
DK91 6С6 
Ferranti/Brimar 
6C9 
DAF91 6C31 
DF91 
21 
204А 02 
Cossor 606 
(С 
[Mullard] 


Mullard 
Equiv. or 


Type q 
| Manufacturer 


DL93 
Brimar 
DL33 
DL33 
DL92 
DL94 


Brimar 
Cossor 
Cossor 
Cossor 
Cossor 
ACO44 


5U4G 
GZ32 
5Y3G 
Brimar 
Ferranti 


GZ32 


Brimar 
6A8G 
Brimar 
Ferranti 
Ferranti 
EL33 
ЕВ91 
EL91 
EF91 
Brimar 
Brimar 
Brimar 


Ferranti 
Ferranti 
Ferranti/Brimar 
Brimar 

Brimar 

Brimar 


Brimar 

Ferranti 

6C5G 

Ferranti 
Ferranti/Brimar 
Mazda 

Mazda 

EA50 

EB91 

Ferranti/ Brimar 
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A 


8 VALVE DATA 


A DIRECT EQUIVALENTS 
Mullard 


Mullard = Equiv. ог 
T Equiv. or е š 
dis МОГО гай Р Manufacturer 
6E8G ECH35 6SG7 Ferranti 
6Е1 Mazda 6SH7 Ferranti 
6F6 Ferranti 6517 Ferranti 
6F6G 6F6G 6SJ7GT Ferranti 
6ЕВС Ferranti 6SK7 Ferranti 
6F41 Mazda 6SK7GT Ferranti 
6F12 EF91 6SL7GT ECC35* 
6F13 Mazda 6SN7GT Ferranti/Brimar 
6F14 Mazda 6507 Ferranti 
6F15 Mazda 6SQ7GT Ferranti 
6F16 EF41 6557 Ferranti 
6G6G Ferranti 6US/6G5 Brimar 
6056 Brimar 
6H6 Ferranti 6U7G Ferranti/Brimar 
6H6G Ferranti/Brimar 
6H6GT Ferranti 6V6 Ferranti 
635 Ferranti 6V6G 6V6G 
6)5С Cossor/Tun./ 6V6GT Ferranti/Brimar 
Brimar/Ferranti 
: : 6X4 Brimar 
6J5GT Ferranti/Brimar 6X5G 6X5G/EZ35 
616 ЕСС91 6X5GT EZ35 
637 Ferranti 6Y6G Ferranti 
67G 617G 
6)7ОТ EF37* 7A2 PEN4VA 
6K6GT/G Ferranti 7АЗ РЕМА4 
6K7 Ferranti 786 Brimar 
6K7G 6K7G 7B7 Cossor/Brimar 
6K7GT EF39* 
6K8G 6K8G 7С5 Cossor/Ferranti/ 
6K8GT Ferranti/Brimar Brimar 
6K25 Mazda 
7C6 Cossor 
6L6 Ferranti 7D3 Brimar 
6L6G 6L6G 7D5 Brimar 
6L18 Mazda 7D6 PEN36C 
6119 Mazda 7D8 Brimar 
61020 Mazda 7H7 Cossor/Ferranti/ 
6M1 Mazda Brimar 
6N7 Ferranti 
6N7GT Ferranti/Brimar 7K7 Ferranti/Brimar 
6P25 Mazda Ferranti 
6P28 Mazda 7Q7 Cossor 
6Q7G 6076 Ferranti 
6Q7GT Ferranti/Brimar 7R7 Cossor 
Brimar 
6R7G Ferranti/Brimar Ferranti 
757 Cossor 
6SA7 Ferranti Brimar 


* Valve having different heater current, not direct replacement in AC/DC Receivers 


(С) 
[Mullard] 77000 
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VALVE DATA 8 


DIRECT EQUIVALENTS 


Mullard 
Type Equiv. or Type 
Manufacturer 
Ferranti/Brimar | 15A2 
213 Cossor 15D1 
7Z4 Brimar/Ferranti 1502 
8A1 SP4 18 
8D2 Brimar 
8D3 EF91 19BG6G 
9A1 VP4 20A1 
9D2 Brimar 20D1 
9D6 EF92 20D2 
20F2 
40C1 Mazda 20Р1 
1001 Brimar 25A6G 
10F1 Mazda 25L6G 
10F3 Mazda 25L6GT 
10F9 UF41 25Z4G 
101011 Mazda 2750 
10Р13 Мазда 
10Р14 0141 35А5 
35L6GT/G 
11А2 Brimar 35Z3 
1103 Brimar 35Z4GT 
1105 Brimar 40SUA 
41FP 
12А6 Ferranti/Brimar 41MH 
12AH7 Ferranti 41MHL 
12АТ7 Brimar 41MP 
12AU7 Brimar 41MPG 
12AX7 Brimar 41MPT 
12C8 Ferranti 41MTL 
12C8GT Brimar 41MXP 
1207GT Ferranti/Brimar 41STH 
12K7GT Ferranti/Brimar 42 
12K8 Ferranti 42МР/РЕМ 
12K8GT Ferranti/Brimar 42MPT 
12Q7GT Ferranti/Brimar | 42/OT 
12517 Ferranti 42/OTDD 
12517СТ Ferranti 42SPT 
12SK7 Ferranti/Brimar 43 
125К7СТ Ferranti 431) 
12507 Ferranti 4510 
125Q7GT Ferranti 50L6G 
12SR7 Ferranti 50L6GT 
52KU 
135РА Cossor 53KU 
13VPA Cossor 54KU 
14H7 Brimar 61BT 
1457 Cossor| Brimar 61SPT 
62BT 
С) 
[Mullard] 


Mullard 
Equiv. or 
Manufacturer 


Brimar 
Brimar 
Brimar 


Brimar 
Brimar 


TH4B 
Mazda 
Brimar 
Mazda 
Mazda 
25A6G 
Ferranti 
Brimar 
Brimar 
Cossor 


Cossor 
Ferranti/Brimar 
Cossor 
Ferranti/Brimar 
Cossor 


Ferranti/Brimar 
PENA4 
Cossor 
PENA4 
Cossor 
Cossor 
Brimar 


| 1W4-350 


Cossor 
Ferranti 
Brimar 
Cossor 


| Cossor 
| GZ32 


Cossor 
Cossor 
Cossor 
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8 VALVE DATA 


А DIRECT EQUIVALENTS 


Mullard Mullard 
Type Equiv. or Type Equiv. ог 
Manufacturer Manufacturer 

63ME Cossor 21556 РМ12М 
635РТ EFSO 2200T PM22A 
64ME EM34 220P Cossor 

220PA PM2A 
75 Brimar 220PT Cossor 
77 Brimar/Ferranti 220TH Cossor 
78 Brimar/Ferranti 225DU Cossor 

230XP Cossor 
80 Вгітаг/Ғеггапсі 240ОР ОР228 
1428Т Соззог 302ТНА TH30C 
1858Т Cossor 332PEN CL33 

354V 354V 
202DDT TDD13C 
202STH TH21C 402P Cossor 
202VP Cossor 402/PEN Cossor 
202VPB Cossor 402/РЕМА Соззог 
203ТНА Cossor 405BU | Cossor 
210DDT TDD2A | 
210НЕ PM2HL 506BU DW2 
210HL PM2HL 
210LF Cossor 1561 DW4-500 
210PG FC2 1629 Brimar 
2105РТ Соззог 1821 DW2 
210VPA Cossor 1867 ІУУ4-350 
210УРТ Cossor 1881 IW4-350 
215P Cossor 
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VALVE DATA 8 


NEAR EQUIVALENTS B 


AMERICAN—MULLARD 


Ae Base E | Base Conversion 
1A4P UX | KF35 K | Change base. 
1A6 UX | KK32 K ! Change base. 
1A7G | к | DK32 ` K | Earth pin 1. 
1C6 UX | KK32 K | Change base. 
| | 
1C7G ! K | KK32 K | Earth pin 1. 
1076 K | KK32 K | Earth pin 1. 
1556 | K | KF35 K | Earth pins 1 and 5. 
1F4 UX | KL35 K | Change base. 
1H5G К | DAC32 K | Earth pin 1. 
1H6G | K | KBC32 K | Rewire base. 
1N5G ' K | DF33 K | Earth pin 1. 
1Q5GT ' K i DL35 K | Bias may require adjustment. 
| | 
5Y3G K | GZ32 K | GZ32 is indirectly heated. 
5Y4G қ | GZ32 K | Rewire base. GZ32 is indirectly 
i heated. 
6AK6 i B7G | EL91 B7G | Rewire base. 
6С6 | UX | EF37* K | Change Базе. 
606 UX | EF39* K Change base. 
6176 | K | EF37* K | Earth pin 1. 
6J8G Қ | ECH35 K | Earth pin 1. Bias may require 
adjustment. 
6K8G K | ECH35 K | Earth pin 1. Receiver may require 
realigning. 
6K8GT K | ECH35 K | Receiver may require realigning. 
6L6G K | EL37 K | Bias may require adjustment. 
6N7GT/IG | K |ECC33 K | Rewire base. ECC33 unsuitable for 
use as class B output valve. 
6Q7G K | EBC33* K | Earth pin 1. Bias may require 
adjustment. 
6SC7 K | ECC35* K | Rewire base. 
6SN7GT | K | ECC33 K | Bias may require adjustment. 
6U5/6G5 | UX | EM34* K | Change Base. Supply second anode 
бот H.T.+through 1 Mohm 
5 resistor. 
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8 VALVE РАТА 
В NEAR EQUIVALENTS 


AMERICAN—M ULLARD— continued 


ru Base Е Вазе Conversion 
K | EF39* K | Earth pin 1. 
K | EL33 K | Bias may require adjustment. 
K | EF37* K | Earth pin 1. 


БОС } EF22* ВВС | Bias may require adjustment. 


B8G | EL41 B8A | Change base. Bias may require 
adjustment. 

B8G | ECH21* B8G | Rewire base. Receiver may require 
realigning. 

B8G | EZ35 K | Change base. 

UX | EF37* K | Change base. 

UX | EF39* K | Change base. 

UX | EL32 K | Change base. 

UX | EF37* K | Change base. 

UX | EF39* K | Change base. 

UX | GZ32 K | Change base. 

84/6Z4 UX | EZ35 K | Change base. 


BRIMAR—MULLARD 


Mullard 
Type 


Conversion 
PM2HL Bias may require adjustment. 
URIC Check Ih —0.2 А. 
HL13C Earth pin 1. 
SP13C Increase Vg2 to Va. 
VP13C Earth pin 1. Raise Vg2 to 200 V. 


TDD4 | Earth pin 2. Bias may require 
| adjustment. 


ЕС4 | Vg2 max.=90 V. 
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VALVE DATA Q 
NEAR EQUIVALENTS B 


BRIMAR—MULLARD (Continued) 


Mullard 
Type 


15D1 ЕС13С Vg2 тах.--90 Ч. 


Вгітаг 


Type Base Conversion 


I! 
Base 


42E EL32 Change base. 
77E | EF37* Change base. 
78Е | EF39* Change base. 


2101 | UX | KL35 Change base. 
2102 | KBC32 Change base. 


For additional types see American Substitution List. 


COSSOR—MULLARD 


Cossor | | Mullard 
Туре Туре 


ррт 
MV/SG 
МУЅ/РепВ 
4ТНА 
13PGA 
135РА 
13УРА 
40SUA 


Conversion 


Ї 
| 


TDD4 Bias may require adjustment. 
VP4 Bias may require adjustment. 
VP4B 
TH4B 
FC13C 


Raise Vg2 to Va. 
Receiver may require realigning. 
Vg2 тах.--90 V. 
SP13C 
VP13C 


Increase Vg2 to Va. 
Increase Vg2 to Va. 
URIC 
TH4B 


Check Ih —0.2 А. 
41STH 
4559 


Bias may require adjustment. 
FW4/500 
PM2HL 
5Р2 

ҮР2 
РМ2А 
РМ2А 
РМ202 


FW4/500 is directly heated. 
210LF Bias may require adjustment. 
210SPT 
210VPT 
215P 


220P 


Increase Vg2 to Va. 


Increase Vg2 to Va. 
Increase Vgl to —6V. 


Bias will require adjustment. 


> > > X X» > Z O ZX x x < ZX O SZ 
> > > Z Z= > > X O < x < 3 


230XP 


Bias may require adjustment. 
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8 VALVE DATA 


B NEAR EQUIVALENTS 


Hivac 
Type 


AC/Q 
AC/Qa 
AC/SH 
AC/VH 
АС/Ү 
DDT215 
HL13 
HP215 
P215 
QP240 
VP13 
VP215 
Y220 
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X X X X x x x x 


O X X X > X X O 


FERRANTI—MULLARD 


TDD13C 
TDD4 
Pen36C 
Pen4DD 
ОР228 


Вазе 


Conversion 


Bias may require adjustment. 

Bias may require adjustment. 

Bias may require adjustment. 
Connect gl to T.C. 

Rewire base. 

Bias may require adjustment. 

Vg2 тах.--90У. Receiver тау 


require realigning. 
Increase Vg2 to Va. 


HIVAC—MULLARD 


а. 
Mullard 
_ De | 


“ГРепв4 | 

Pen428 
EL37 
SP4 
VP4 
Pen4VA 
TDD2A 
HL13C 
SP2 
PM2A 
QP22B 
VP13A 


ҮР2 


| РМ22А 


Base 


O X эх > X “< O 


Conversion 


Bias may require adjustment. 
Bias may require adjustment. 


Bias may require adjustment.. 
Bias may require adjustment. 
Bias may require adjustment. 
Bias may require adjustment, 


Shunt heater with 130 ohm 2 W 
resistor. 


Raise Vg2 to Va. 


| Bias may require adjustment. 


Bias may require adjustment. 


Change base. 


| Increase Vg2 со Va. 


Bias may require adjustment. 


VALVE DATA 8 


NEAR EQUIVALENTS B 


MAZDA—MULLARD 


tee io Base Conversion 


AC/SG SP4 ОМ | Raise Vg2. Vg2=100V for R.F. 
amplifier. 


AC/SGVM VP4 ОЈМ | Raise Vg2. Vg2-100V for Қ.Ғ. 
amplifier. 


АС/52Реп 5РА 
АС/ҮР1 VP4B 
AC2/PenDD Pen4DD 
DD620 EB34 


Bias may require adjustment. 
Rewire base. 
Rewire base. 
Change base. 
HL/DD1320 TDD13C Bias may require adjustment. 
HL22 PM2HL 
HL23DD KBC32 


HL41 354V 


Change base. 
Change base. 


Change base. 


HL41DD TDD4 Change base. 


HL133DD TDD13C Change base. 


х X Zz O X > Z жі 3 Хх 


Pen24 KL35 Change base. Increase bias voltage 


to -4.5 V. 


Pen25 KL35 Change base. 


PenDD4020 СВ631 Change base. 


QP240 QP22B 
5Р22 5Р2 


Change base. 
Change base. 


SP215 5Р2 Bias пау require adjustment. 


Ж x X X ж Ж 


TH41 TH4B Change base. Receiver may 


require realigning. 
TH233 TH30C 


= 


Change base. Receiver may 
require realigning. 


TH2320 CCH35 


^ 


Change base. Check Іһ--0.2 А. 
Receiver may require realigning. 


006 IW4[350 Change base. 


U403 CY31 Change base. Check ІҺ--0.2 А. 
U4020 UR1C Check Ih —0.2 А. 
УР22 KF35 Change base. 
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8 VALVE РАТА 
В NEAR EQUIVALENTS 


MAZDA — MULLARD (continued) 


Mazda 
Type 
VP41 
VP133 


VP215 
VP1321 
6Р28 


МагсопуОзгат 


Туре 
821 
DH63 
DN41 


KTW61 


KTW61M 
KTW63 
KTZ63 
KT41 
KT61 
KT63 
MHD4 
MHL4 
N15 
N40 
QP21 
050 
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Base 


MO 
MO 


MARCONI/OSRAM—MULLARD 


Base 


M 
K 
М 


A^ 


x Z OR OX A ж Z FS X ж 


Mullard 

Type 
VP4B 
VP13C 


МР2 
VP13C 
EL38 


Mullard 
Type 


PM2B 
EBC33* 
Pen4DD 


EF39* 


EF39* 
EF39* 
EF37* 
PenA4 
EL33 
EL32 
TDD4 
354V 
DL33 
Pen4VA 
QP22B 
GZ32 


| 
Вазе 


M 
M 


Base | 


x= AS 


x 


A O X X X XZ XX < ж 


Conversion 


Change base. 


Change base. 
adjustment. 


Bias may require 


Increase Vg2 to Va. 


Rewire base. 


Rewire base. 


Conversion 


Reduce bias to zero. 


Earth pin 1. 


Rewire base. 


Кабе Vg2 to Уа. 


Increase Rk to 140 ohms. 


Earth pin 1. 
adjustment. 


Bias may require 


Bias may require adjustment. 


Earth pin 1. 


Connect pin 5 to pin 8. 


Bias may require adjustment. 


Bias may require adjustment. 


Rewire base. 


Bias may require adjustment. 


Bias may require adjustment. 


Increase bias. 


Bias may require adjustment. 


Bias may require adjustment. 


GZ32 has indirectly heated cathode. 


VALVE DATA 8 


NEAR EQUIVALENTS B 


MARCONI/OSRAM—MULLARD (Continued) 


Base ee Base Conversion 
ВВС | EZ35 K | Change base. 
U84 B8G AZ31 A | Change base. 
0101 B8G | UY21 B8G | Join pins 2, 4 and 6 together. 
0149 ВВС | Е235 K | Change base. 
VMP4G | M | VP4A М | Bias may require adjustment. 
W21 M | VP2 M | Join pins 3 and 4 together. 
W42 M | VP4A O/M | Change base connections. 
X42 М | FC4 M | Bias may require adjustment. 
X65 K | ECH35 K | Earth pin1. Receiver may require 
realigning. 
Y61 Supply a^ (pin 6) from H.T.+ 
Y62 K | EM34* K through 1 Mohm resistor. Inter- 
Y63 change connections to pins 4 
and 5. 
Z21 М | SP2 M | Earth pin 3. 


TUNGSRAM—MULLARD 


Tungsram Mullard 
Type Type 


APP4As Pen4VA 
APP4Bs PenA4 


Base Conversion 


Change base. 
Change base. 
DDPP4B Pen4DD 
DDPP39M CBL31 


Rewire base. 
Change base. 
DDT4s TDD4 
DDT13s TDD13C 
DDéds EB34 


DD13 ЕВЗ4 
DD13s 


DD465 2D4A 
LD210 PM2HL 


Change base. 
Change base. 
Change base. 


x x z z x x xŠ 


Change base. When rewiring con- 
nect together cathodes of EB34. 
Vh=6.3V. 

Rewire base. 


O 


» 


Bias may require adjustment. 


PP2s РМ22А Change base. 
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8 VALVE DATA 


B NEAR EQUIVALENTS 


TUNGSRAM — M ULLARD—(Continued) 


Mullard 
Type 


Tungsram 
Type 


РР45 
РРЗ4 


Base Base Cenversion 


PM24M © | Change base 

Pen36C M | Connect g1 to T.C. 
PP34s | CL33 K | Change base. 
PP36 | 


PVA6s 


Pen36C | M | Rewire base. 
EZ35 Change base. Check Ih when series 
heated. 
UR3C Change base. 
АСО44 Change base. 


PV29s 
PV30s 
P12/250s 
P220 
RV120/350s 
RV120/500s 
SP6s 


тх4 


РМ202 Bias may require adjustment. 
А231 Change base. 
БУУ4/500 Change base. 
EF37 Change base. 


Z v o c0 > 999 9 X v X T 


TH4B Change bias resistance to 140 ohms. 
Grid leak to be increased to 
50,000 ohms between grid and 
cathode. 

Change base. 


Change base. 


TRIOTRON—MULLARD 
па а Роа E шинэ сэ бе рх ХЭВ E = НЕЕ 
Triotron Mullard 


Type Type Base Conversion 


D1300 EB34 K | Change base. When rewiring con- 
nect together cathodes of EB34. 


Vh= 6.3 V. 
Change base. 


Raise Vg2 to Уа. 


Bias may require adjustment. 


NOTES : 1. Types marked with asterisk (*) are replacements in A.C. receivers 
only. In AC/DC receivers it will be negessary to shunt the heater 
of the replacement valve, as the heater current of this valve differs 
from that of the original type. 

2. The data provided on this chart assumes that the valve to be 
substituted was being operated under the manufacturer's recom- 
mended conditions. 


Page 208 


VALVE DATA 


SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


The information in this section will be of some assistance in 
maintaining receivers for which direct replacement valves аге no 
longer available. There can, of course, be no assurance that 
such sets will operate as efficiently with the substitute types. 


MULLARD VALVE TYPE EFMI—No supplies available 
With circuit modifications this valve may be replaced by the Mullard Type ЕРУ in Mullard and 
Philips sets as detailed: 

(1) Lead to contact 5 disconnected and Insulated. 

(2) Lead to contact 6 disconnected and extended, and fitted with top cap adaptor to reach 
the top cap of che ЕРУ, 

(3) Join together contacts 4 and 5. 

(4) Reduce the anode load resistor from approximately 130,000 ohms to 50,000 ohms. Іс may 
be necessary to continue the screening on the lead formerly to contact 6 as far as the top 
cap, though іп many cases this will not be necessary. Should the top сар of the EF9 touch 
the tuning scale it may be necessary to bend the platform for the EFMI slightly so as to 


give a small clearance. Under these conditions the set should operate as before but without 
the tuning indicator. 


SUBSTITUTION OF TDD2A FOR THE 2D2 
Change connections as below: 


Connections for Connections for ТОО2А 
Pin Number Pin Number 
Ц Disconnect and take wire to 
2 As at present 2 
3 As at present 3 
4 As ас present 4 
5 Disconnect and insulate end of lead - 


Also connect the earth end of the speech diode load со LT+, care belng taken пос to short out the 
grid blas supply. 


Under these conditions the receiver should operate as before, but with a reduction of volume due 
to the removal of the A.V.C. delay voltage. 


SUBSTITUTION OF TDD4 FOR THE SD4 
Change connections 88 below: 


Connections for SD4 Connections for TDD4 
in in 
Number Number 

1 Not used with 504 I 

2 Disconnect and take this lead to Top Cap 

3 Disconnect and insulate end of lead 

4 These connections remain as they аге 4 

5 at present 5 

6 6 

7 Disconnect and take lead to 3 


Top Cap Disconnect and take lead to 7 
Join together pins | and 6. 
{п some cases the lead to the top сар may have со be screened. 


SUBSTITUTION OF EB34 FOR THE EABI 
Contacts on— 


EABI holder EB34 holder 
No. i со I 
in Philips Receivers Types 753A and 895X, 2 со 2 
also Mullard МА517, МА5109 and 3 to 7 
МА5112, 4 со 4 
Circuit alterations: 5 to 3 
1. Change valve holder to octal type. 7 insulate end of lead. 


2. Change connections as opposite. to 
Join together pins 4 and 8. 
Under these conditions the set should operate as before, but without the А.У.С. delay characteristic. 
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VALVE DATA 


SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


Original Вазе | Substitute Remarks 
Type Type 


ACO54 ACO44 Redesign circuit) There is no valve 
which willdirectly 
ACO64 ACO44 Redesign circuit | replace these 
valves, and full 
АСОВ4 АСО44 Redesign circuit }working condi- 
tionsoftheACO44 
АСОВАМ АСО44 Redesign circuit | should be studied 


before substitu- 
AC104 ACO44 Redesign circuit tion is made. 


AL60 PenB4 Re-wire base, change cathode re- 
sistance to 175 ohms. 

Pin No. 1 2 3 4 5 

Conn. — gi 42 h h 
FW4/500 PinNo. 1 2 3 


Con. a^ a f f 


IW4/350 No circuit change. 
Pin Мо, 1 


* 


Conn, a 

ЕУУ4/500 Pin No. 1 5. 

Conn. а” 

1УУ4/350 Мо circuit change. 

Pin No, 1 2 3 4 

Conn. а” a h hk 

CL4 Change bias resistance to 170 ohms. 

Raise Vg2 to 200 V. 

UR3C No circuit change. 
Pin Мо, 1 2 3 

Conn. — а k 


UR3C No circuit change. 
Pin No. 4 2 3 


Con. — a’ к h 


DAC32 PinNo. 1 2 3 4 
Con. М f a — 


6 


5 
ad 


DF33 No circuit change. 
PinNo.1 2 3 4 56 7 8 TC 
Conn. M f-F а g — — f, 83-02 


DK32 Pin No. 2 3 4 5 6 7 8 TC 


f a {3 6152 f — 4 


DL35 


DO30 Add series filament resistance of 
1 ohm, 10 watts; no further 
change. 


Add series filament resistance of 
DW4/500 approx. 1:7 ohm, 10 watts; по 
further change. 


DW4/350 No change. 


DW4/500 
ро Мо change. 
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Original 
Type 


EAB1 


EAF41 
EB4 


ECC32 
ECH2 


ECH33 


EF2 
EF5 
EF6 


EF8 
EF38 
ЕРМ1 


ЕН2 
EK3 


ELS 


EL36 
Е21 


Iw3 
1үү4 


MM4V 
МУУ22-7 


MW31-7 


Вазе | Substitute 
Туре 


2834 


БАР42 
ЕВЗ4 


ECC33 
ECH3 


CCH35 
ЕСН35 


EF9 
EF9 
EF36 


EF9 
EF39 
EF9 


ECH3 
EK2 


EL35 


EL35 


EZ35 


IW4-350 
А | 1МУ4-500 


O | УРА 
B8G | MW22-14C 


B8G | MW31-14C 


Base 


VALVE DATA 


SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


Remarks 


Redesign circuit. (See instructions 


at beginning of list.) 


Connect pins 4 and 7 together. 


No circuit change. 
PinNo. 1 2 3 4 6 
Conn. M,s h ad’ k’ ad” — 


No change. 
No change. ECH3 Іһ--0-2А. 


For АС/ОС receivers—CCH35. 
For AC receivers—ECH35. 


EF9 has longer grid base. 
No change. 
Change base. 


PinNo. 1 2 3 4 S 6 7 
Conn Mh a g2 g3— h 


No Change 
No change. 


Redesign circuit without tuning 
indicator. 
(See instructions at beginning of list.) 
Use hexode section only in extreme 
cases. 
Raise Vg2 to 200 V. ЕК2, Іһ--0.2А. 


EL35 Vg2—250 V. max. Change bias 
resistance to 180 ohms. 
Pin No. 1 2 3 4 5 67 8 


Conn. — R а g gl — hkg 
EL35 Vg2—250 V. max. Change bias 
resistance to 180 ohms. 
PinNo. 1 2 3 4 5 67 8 
Conn. — h а 42 gi —h g3.K 
EL35 Vg2— 250 V. max. Change bias 
resistance to 180 ohms. 
Pin М.4 2 3 4 5 6 7 
- h 


Con. — h a — 7 
і-0.6А 


8 
k 
No change. 
No change. 


No change. Volume control will be 
less gradual in operation. 


No change. 


No change. 
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VALVE DATA 


SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


Substitute 
Type 


Реп4УА 


РепА4 
CL4 


CBL31 


Original Base 


Type 
Реп4У 


Pen4VB 
Pen26 


Pen40DD 


о 
M 
P 

M 


PM1A 
PM1HF 
PM1HL 
PMiLF 
PM2 
PM2BA 
PM2DL 
PM2DX 
PM12 
РМ12А 
РМ22 


PM2HL 
PM2HL 
PM2HL 
PM2HL 
PM2A 

РМ28 

PM2HL 
PM2HL 
PM12M 
PM12M 
PM22A 


> > » > Z > > > > > 


РМ220 
РМ24 


РМ22А 
РМ24А 


РМ248 РМ24М 


РМ24С РМ24М 
РМ252 РМ2А 


504 TDD4 


SP4C SP4B 


54У | 5Р4 


SP4 
SP4 


KR "XO 


> > > > Z > > >P > > 


Remarks 


Change grid bias to -22 volts. Мо 


change with automatic bias. 
No change. 


Change bias resistance to 170 ohms. 
CL4, Vg—200 volts. 

Change base. 
PinNo. 1 2 3 4 5 6 7 8 


Pen h a d d g2 h, қаз 
No change. 
No change. 
No change. 
Change grid bias to -1-5 volts. 
Change grid bias to -6:0 volts. 
Remove bias supply from the valve, 
No change. 
No change. 
Raise Vg2 to 90 volts. 
Raise Vg2 to 90 volts. 


Change grid bias to —4-5 volts at 
Уа--У;2--135 volts, and anode 
load to approx. 19,000 ohms. 


Increase bias to -4-5 V. 


No circuit change. 
Pin Мо, 1 


Conn. а и t f 


Redesign circuit. 
РМ24М Va=Vg2=250 volts max. 


Redesign circuit. 
РМ24М Уа--Уҙ2--250 volts max. 


Anode load— 7,000 ohms. 


Change 
bias to -6-0 volts. 


Redesign circuit. (See instructions 
at beginning of list.) 
No circuit change. 
Pin No. 1 2 3 4 5 6 
Con, M а g3 h h 


7 TC 
k g2 gi 


No circuit change. 
РюМо 1 2 3 4 5 TC 


Conn. g2 gi h k. 


No change. 
No change. 


Original 
Type 


TDD2 


TDD13 


ТН4 


ТН4А 
ТН22С 


ТН62 


туб 
UAF41 
URI 
UR2 


UR3 


UY31 


VM4V 


O54V 
IA7G 

IC5G 

IH5G 

INSG 
202 


204 


2013 
2013А 


Вазе 


O 


Р 


M 


B8A 


OX KARO 


< 


Substitute 
Type 


TDD2A 


TDD13C 


TH48 


TH4B 


TH30C 
CCH35 
ECH35 

EM1 

UAF42 

CY1 

UR3C 


UR3C 


UY21 


VP4 


ACO44 
DK32 
DL35 
DAC32 
DF33 
TDD2A 


2D4A 


EB34 
EB34 


VALVE DATA 
SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


Remarks 


Change grid bias to -1-5 volts. Not 
suitable as Class B driver. 


No circuit change. 
PinNo. 1 2 3 4 5 6 7 TC 
Conn. ad’ M ad h h k ай 


Change bias resistance to 140 ohms. 
Grid leak to be increased to 
47,000 ohms between oscillator 
grid and cathode. 


No change. 


No change. 


For АС/ОС receivers—CCH35. 
For АС receivers—ECH35. 
No change. 


No change. 

Connect pins 4 and 7 together. 
No change. 

No circuit change, 


Pin No. 1 
Conn. — š 5 


Мо circuit change. 
Pin Мо. 1 2 3 


Con, — а k 


Change base. 
РюМо 1 2 3 4 8 
Con. h а — а — a k h 


No change. Volume control will not 
be so gradual in operation. 


Redesign circuit. 
Earth pin 1. 
No change. 
Earth pin 1. 


Earth pin |. 


Redesign circuit. (See instructions 
at beginning of list.) 


No circuit change: 
Pin Мо. 1 2 4 5 


Conn. ad” ad’ ^ h k 
2D4A has no top cap. 


As for 2D13C. 
As for 2D13C. 


VALVE DATA 


SUBSTITUTIONS FOR 
OBSOLETE TYPE VALVES 


fel | 
Original [Ж Substitute Base Remarks 


Type Type 

2D13C О | EB34 K | Change base. 
PinNo. 1 2 3 4 5 6 7 8 
Conn. Ms h ад“ k^ ad — h Kk 
When re-wiring connect separate 
cathodes of EB34 together. EB34, 
Vhz 6:3 V. 

3Q5G K | DL33 K | No change. 

164У O | ТТ4 О | In R-C stage increase Rk «о 10,000 Q 
and Ra to 82,000 О. 

244V O | 354V О | Мо change. 

484V О | 354V О | Change grid bias to ~4-5 volts or 


bias resistance to 700 ohms. 
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GENERAL TECHNICAL DATA 


RESISTOR AND CAPACITOR COLOUR CODES 


RESISTOR COLOUR CODE 
The British system of colour coding for fixed resistors is indicated by one or the 
other of two methods illustrated in Figs. A and B below. 


2 2 | 3 TOLERANCE 


5 (8) 
TOLERANCE 


du Жоли 


In method А the colours are read from the end of the resistor adjacent to the 
colour bands. In method B the sequence is : body colour, tip colour, and spot 
or band colour. The third colour always indicates the number of ~ noughts ” 
following the first two numerals. 
The colour code is as follows : 
Black 0 Brown | Red 2 Orange 3 Yellow 4 
Green 5 Blue 6 Violet 7 Grey 8 White 9 
if a fourth band is added on resistors marked by method А, or an additional tip 
in method B, it indicates the tolerance according to the following code : 
Gold + 5% tolerance Silver +10% tolerance 

If this fourth metallic indication is absent, the tolerance is assumed to be +20%. 
EXAMPLES 

(1) RED-GREEN-ORANGE-SILVER 25,000 (1--109, 

8) YELLOW-VIOLET-BLACK-GOLD 47 Q+ 5% 

3) BLUE-GREY-BROWN 680 0 +20% 
CAPACITOR COLOUR CODE 
Up to six colours are sometimes used to indicate the capacity іп micro-micro- 
farads, the direct current voltage rating and the tolerance. The sequence of 
colours is shown by an arrow or some such device and the code is as follows : 
First colour First figure. 


Second colour Second figure. 
Third colour Third figure. 
Fourth colour Number of ''noughts ” following the first three figures. 
Fifth colour Direct current voltage test rating. 
Sixth colour Percentage tolerance, plus or minus. 
First Four Colours Fifth Colour Sixth Colour 
(Numerals and (D.C. voltage (Tolerance 

Noughts) test rating 95) 
Black 0 0 0 
Brown l 100 1 
Red 2 200 2 
Orange 3 300 3 
Yellow 4 400 4 
Green 5 500 5 
Blue 6 600 6 
Violet 7 700 7 
Grey 8 800 8 
White 9 900 9 
Gold 0.1 (fourth colour only) 1,000 5 
Silver 0.01 (fourth colour only) 2,000 10 
Мо colour - 500 20 
EXAMPLES 


(1) ORANGE-GREEN-BLACK-BROWN-GREEN ог NO COLOUR- 
SILVER =3,500 рир, 500-volt D.C. test rating, 10% tolerance. 

(2 YELLOW-VIOLET-BLACK-BLACK-GOLD-RED —470 ш, 1,000-volt 
D.C. test rating, 2% tolerance. 


— 
[Mullard 
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10 GENERAL TECHNICAL DATA 


B STANDARD RESISTOR VALUES 


The standardisation of fixed resistor values has been introduced to obviate, as 
far as possible, the use of a large number of intermediate values. Tolerance 
ranges of 5%, 10%, 20% and 33%% are included, identification being by means 
of gold, silver, no colour and white (where distinguishable) rings or dots respec- 
tively. In modern radio receiver practice, however, it is usual to adhere to either 
the 10% or the 20% tolerance range, the former being used only where essential. 


20% TOLERANCE RANGE 


In the following table the standard resistor values in ohms are shown in heavy 
type in the left-hand column whilst the resistor range these are Intended to cover 
is given in the right-hand column. 


10 10-12 1,000 800- 1,200 100,000 80,000-120,000 
15 12-18 1,500 1,200- 1,800 150,000 120,000-180,000 

22 18-26 2,200 1760-2640 270000 176,000-264,000 

33 27-39 3,300 2,640- 3,960 330,000 264,000-396,000 

47 38-56 47% 3760-5640 470,000 376,000--564,000 

68 55. 8l 6,800 5,440- 8,160 680,000 544,000-816,000 

100 80-120 10,000 8,000-12,000 10 Meg 0.8 Meg- 1.2 Meg 
150 120-180 15,000 12,000-18,000 1.5 Meg 1.2 Meg- 1.8 Meg 
220 178-264 22,000 17,600-26,400 22 Мер 1.76 Meg- 2.64 Meg 
330 264-396 33,000 26,400-39,600 3.3 Meg 2.64 Meg- 3.96 Meg 
470 376-564 47,000 37,600-56,400 47 Meg 3.76 Meg- 5.64 Meg 
680 544-820 68,000 54,400-81,600 6.8 Meg 5.44 Meg- 8.16 Мер 


100 Meg 80 Меҙ-100 Meg 
10% TOLERANCE RANGE 


The following table lists the standard resistor values in ohms, comprising the 
10% Tolerance Range. Each resistor covers values within + 10% of its nominal 


value. 

10 100 1,000 10,000 100,000 1.0 Meg 
12 120 1,200 12,000 120,000 1.2 Meg 
15 150 1,500 15,000 150,000 1.5 Мер 
18 180 1,800 18,000 180,000 1.8 Meg 
22 220 2,200 22,000 220,000 2.2 Мер 
27 270 2,700 27,000 270,000 2.7 Мед 
33 330 3,300 33,000 330,000 3.3 Мег 
39 390 3,900 39,000 390,000 3.9 Meg 
47 470 4,700 47,000 470,000 4.7 Meg 
56 560 5,600 56,000 560,000 5.6 Meg 
68 680 6,800 68,000 680,000 6.8 Meg 
82 820 8,200 82,000 820,000 8.2 Meg 


(C 2) 
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The tables on this page are reprinted GENERAL TECHNICAL DATA 
from “Radio Designer: Handbook INDUCTIVE AND 
F. Langton Smith, published in 

England by Iliffe & Sons, Ltd. CAPACITATIVE REACTANCES 


REACTANCE IN OHMS AT AUDIO FREQUENCIES 


Inductance — n n In V— nT 
(henrles) 30 c/s 50 c/s 100 с/з 400 с/5 1000 с/з 5000 c/s 
250 47,100 78,500 157,000 628,000 1,570,000 7,850,000 
100 18,800 31,400 62,800 251,000 628,000 3,140,000 
50 9,420 15,700 31,400 126,000 314,000 1,570,000 
25 4,710 7,850 15,700 62.800 157,000 785,000 
10 1,880 3,140 6,280 25,100 62,800 314,000 
2 1,570 3,140 12,600 31,400 157,000 
! 188 14 628 2,510 6,280 31,400 
4 18.8 31.4 2.8 251 62 3,140 
0! d 14 6.28 25.1 62.8 31 
1000 uH 0.188 0.314 0.628 2.5 6.28 31.4 
200 ин 0,0376 0.0628 0,126 0.502 1.26 6.28 
100 ин 0.0188 0.0314 0.0628 0.251 0.628 3.14 
REACTANCE IN OHMS AT RADIO FREQUENCIES 
Inductance ——— F H к aa 
(henries) 175 Kc/s 252 Kc/s 465 Ke/s 550 Ke/s 1000 Ke/s 1500 Кс/з 
1 1,100,000 1,580,000 2,920,000 3,460,000 6,280,000 9,430,000 
-l 110,000 158,000 292,000 346,000 628,000 943,000 
Ol 11,000 15,800 29,200 34,600 62,800 94,300 
1000 ин 1,100 1,580 2,920 3,460 6,280 9.430 
200 uH 220 317 484 691 1,260 1,890 
100 uH 110 158 292 346 628 943 
КЕАСТАМСЕ IN OHMS АТ AUDIO FREQUENCIES 
Capacitance ———.——— C K .->——.-N 
Microfarads 30 с/з 50 c/s I00 c/s 400 c/s 1000 c/s 5000 c/s 
.00005 - - - - - 637,000 
.0001 - - - - 1,590,000 318,000 
.00025 - - — 1,590,000 637,000 127,000 
.0005 - — 3,180,000 796,000 318,000 63,700 
«001 - 3,180.000 1,590,000 398, 159,000 31,800 
.005 1,060,000 637,000 318,000 79,600 31,800 6,370 
01 531,000 318,000 159,000 39,800 15,900 3,180 
.02 263,000 159,000 79,600 19,900 7,960 1,590 
05 106,000 3,700 31,800 7,960 3,180 637 
.1 53,100 1,800 15,900 3,980 1,590 318 
425 21,200 12,700 6,370 1,590 637 127 
.5 10,600 6,370 3,180 796 31 63.7 
! 5,310 3,180 1,590 389 159 31.8 
2 2,650 1,590 796 199 79.6 15.9 
4 1,310 796 398 99.5 39.8 7.96 
8 663 398 199 49.7 19.9 3.98 
16 332 199 99.5 24.9 9.95 1.99 
25 212 127 63.7 15.9 6.37 1.27 
35 152 9! 45.5 11,4 4.55 0.9! 
REACTANCE IN OHMS AT RADIO FREQUENCIES 
Capacitance ———————-——— — ee 
Microfarads 175 Ke/s 252 Ke/s 465 Ke/s 550 Ke/s 1000 Ke/s 1500 Ke/s 
.00005 18,200 12,600 6,850 5,800 3,180 2,120 
“0001 9,100 6,320 3,420 2,500 1,590 1,060 
.00025 3,640 2,530 1,370 1,160 637 424 
0005 1,820 1,260 685 57 318 212 
4001 91 632 342 290 159 106 
182 126 68.5 579 31.8 212 
01 9! 63.2 342 28.9 15.9 12.6 
402 45.5 31.6 17.1 14.5 7.96 2.31 
.05 18.2 12.6 6.85 4.79 3.18 2.12 
4 9.1 6.32 3.42 2.89 1.59 1.06 
25 3.64 2.53 1.37 1.16 0.637 0.424 
5 1.82 1.26 0.685 0.579 0.318 0.252 
I 0.91 0.632 0.342 0.289 0.159 0.106 
2 0.455 0.316 0.171 ,145 0.0796 0.053! 
4 0.227 0.158 0.0856 0.0723 0.0398 0.0265 
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D ABAC — OHM'S LAW 
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GENERAL TECHNICAL DATA 10 


ABAC — ОНМ%5 LAW D 


OHM'S LAW 

if any two of the quantities (volts, amperes, ohms or watts) are known, the 
remaining two сап be found by placing a straight edge across the scales А, B, C, D, 
so that it coincides with the values of the two known quantities. 


^ вс D E F 
t i 
x 
ES -4Y 
e Р” 
21--1-Э»-є2--02 


RESISTORS IN PARALLEL 

To find the resultant resistance of two or more resistors in parallel use scales 
E and F. 

Select a point on scale E corresponding to the ohmic value of one resistor (X) 
and join X to the bottom of scale F. Select a point on scale F corresponding to 
the ohmic value of the second resistor (Y) and join Y to the bottom of scale E. 
The intersection of these two lines projected on either scale E or scale F (Z) 
gives the resultant resistance to the same units. 


EXAMPLE I 

To find the resultant resistance of 17,000 ohms and 9,000 ohms in parallel, 
X may be selected аз 170 and Y as 90. Point 2 will be found to be 59, and the 
resultant resistance is thus 5,900 ohms. 


If the resultant resistance of more than two resistors in parallel is required, the 
resultant resistance of the first two should be found as described above, and the 
answer combined with the third resistor in the same way and so on. 


EXAMPLE 2 

To find the resultant resistance of 17,000, 9,000 and 3,000 ohms in parallel. 
The resultant resistance of 17,000 ohms and 9,000 ohms is 5,900 ohms (see 
Example 1). This figure now becomes the new point X (59) on Scale E and 
3,000 ohms is represented by a new point Y (30) on Scale F. 

Proceeding as in Example 1, the final resultant will be found to be 19.9 on Scale E 
or F, i.e. 1,990 ohms. 


The above operations can, of course, be performed in reverse to determine what 
combination of standard resistors can be used in parallel to obtain any desired 
resultant resistance. 


CAPACITORS IN SERIES 


Exactly the same procedure can be employed for determining the resultant 
capacitance of two or more capacitors in series, 


Page 219 


10 GENERAL TECHNICAL DATA 


E DECIBEL CONVERSION CHART 


—rar iarra ss 


The relation between Voltage, Current or Power Ratios and 


Decibels 15:-- у 

Voltage 20 log V == decibels. 
| 

Current 20 log |: == decibels, 

2 

P. 
Power 10 log P= decibels. 

s 


The chart reproduced below enables gain ratios to be соп- 
verted to decibels direct. The conversion of voltage or current 
ratios, however, is correct only when the two powers com- 
pared are dissipated in equal impedances. 
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GENERAL DESIGN DATA The tables on this bage are rebrinted 
| from “Radio Designer's НапдрооК”, 


G WAVELENGTH- F. Langton Smith, published in 
FREQUENCY CHART England by Iliffe and Sons Ltd. 


Wavelength-Frequency Conversion Chart 
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FREQUENCY [кс/5] 


Wavelength-Frequency Conversion Table 
Convenient Points Selected for Rapid Reference. 


Broadcast Band Short Waves 


Fre- Wave- Fre- Wave- Fre- Wave- Fre- Wave- 
quency length | quency length 1 quency length | quency length 
Кс/в. Metres Ke/s. Metres | Mc/s. Metres | Mc/s. Metres 


550 545 1050 286 1.5 200 21.3 
600 500 1100 213 150 25.0 
650 461 1150 261 100 23.1 
“700 429 1200 250 15.0 21.4 
150 400 1250 240 60.0 20.0 
800 875 1300 231 50.0 18.8 
850 353 1350 222 42.9 17.6 
900 333 1400 214 81.5 16.7 
950 316 1450 207 33.3 15.8 
1000 300 1500 200 30.0 15.0 
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PHOTOCELLS 


Mullard photocells are of the emissive type, that is to say, the current through 
a cell is due to the emission of electrons due to light falling upon a cold cathode, 
no power being required for cathode heating. The cells are manufactured 
in a range of forms and sizes, and fall into two general classes :— 


1. High Vacuum Cells—denoted by letter “У ’’—e.g., 20 CV. 
2. Gasfilled Cells—denoted by letter “G "—e.g. 20 CG. 


High Vacuum Cells possess the following advantages :— 


(4) Provided the anode voltage exceeds a certain value known аз the 
** saturation value," and which is in the order of 20 V, the sensitivity 
of the cell is practically independent of the anode voltage. This 
means that the anode current depends only on the amount of light 
falling on the cathode. They may therefore be used where quantitative 
readings are required. 


(b) If the cell is operated under the recommended conditions its charac- 
teristics will remain substantially constant over long periods of time, 
and in comparison with gas-filled cells, are not so seriously affected 
by accidentally applied excess voltages. 


Gasfilled Cells possess the advantage of higher sensitivity due to amplification 
by gas ionisation within the cell. The gas amplification rises with increas- 
ing anode voltage and also with increasing intensity of illumination. This 
means that the anode current depends upon the anode voltage, upon the 
total amount of light falling upon the cathode and also upon the intensity 
of the light. Gasfilled cells, therefore, are not suitable in general for, 
applications involving measurement, but are employed mainly (ог ** on-off ” 
applications. A disadvantage of the gasfilled cell is that it may suffer perma- 
nent damage due to gas discharge if subjected to anode voltages in excess 
of those specified. It is therefore recommended that a resistor of at least 
0.1 M be included in series with the cell, to limit the effect of gas discharge 
due to unintentional over-running. Gas discharge manifests itself by a 
faint blue glow within the tube. 


RESPONSE TO ILLUMINATION 


Under given electrical conditions, and for light of a given colour composition, 
the current passed by a photocell depends upon the amount of light falling upon 
the cathode. The sensitivity of the cell, however, depends upon the colour 
composition of the light. Two types of cathode material are used :— 


(a) Caesuim on silver oxide cathodes have maximum sensitivity to 
incandescent light and near infra-red radiation. Cells having this 
type of cathode are denoted by the letter '' C "—e.g. 20 CV. 


(b) Caesuim on antimony cathodes have high sensitivity to daylight 
and to light with blue predominance. Cells having this type of cathode 
are denoted by the letter “А "—e.g.,, 20 AV. 
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PHOTOCELLS (contd) 


eot Түрі А 


£000 


Yalow 


eer | 
(ANGSTROM UNITS) 


curve 


Spectral Response curve 
of Type C surtoce 
Cotsium on oxidised silver. 


atra 
(ANGSTROM UNITS) 


5000 
Green 


Red 


WAVELENGTH 


WAVELENGTH 


88 84838148 ° 
3sSNOdsdM  ЗОУ1Ч12834 


3sNOds3H 30ViN32UNd 


Spectral response curves for the two types are reproduced on the page opposite. 
Measurement of Light. The unit of light flux is the lumen and the sensitivity 
of a photocell is quoted as the current (in micro-amperes) passed by the cell 
per lumen of light falling on the cathode. 
The amount of light falling on cathode having an area of А sq. cms. is — 

й ЕХМ xA 


4т d3 

where “d” is the distance in cms between the lamp and the filament, W Is the 
wattage of the lamp, and E is the light efficiency of the lamp in lumens рег watt. 
As a guide in determining the approximate amount of light on the cathode of a 
photocell, it may be stated the light efficiency "' E ” of a 60-watt 230-volt single 
coil tungsten gasfilled lamp is 9.2 lumens per watt. 

For а 12-volt 36-watt “ V ~" filament car headlight bulb without reflector mounted 
base downward, and with the plane of the filament parallel to "ће cathode of the 
photocell, the following intensities are obtained :— 


Distance. Lumens per sq. cm. of cathode area. 
Аб... Эс 0.075 
56. 0.02). К 0.003 


fte iis aie 0.00075 

Effect of Exposure to Intense Hlumination. If a photocell is exposed to 
intense illumination such as direct sunlight, the sensitivity may decrease tem- 
porarily, even if no voltage is applied to the cell. It is therefore recommended 
that photocells should be stored in the dark. 

Effect of Ambient Temperature. The maximum ambient temperature 
specified for each type of cell is the temperature of the surrqunding air above 
which the emissive coating of the cathode may evaporate, with consequent 
reduction of the life and sensitivity of the cell. 

ammo 

Mullard] —— 
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USEFUL FORMULAE 


ОНМ'5 LAW 
E 
R 
where | — current in amperes, 

E = voltage in volts, and 

R = resistance in ohms 
A convenient method of memorising Ohm’s Law is by setting it out thus: 

Volts 


Amps x Ohms 
when, in order to find the unknown value, the latter should be covered and the 
remaining calculation performed. 


RESISTORS IN PARALLEL 


| 
Ve ies ya T 
RTRT + R. 
CAPACITORS IN SERIES 
oS Ї 
со с“ “Су 
REACTANCE OF COIL 
Xu = 250. 


where Т = 3.14 
f = frequency in cycles per second 
L = inductance in henrys 


REACTANCE OF A CAPACITOR 
222106 
С 2 тұс 
where С is the сарасісапсе іп microfarads 


RESONANT, FREQUENCY ОҒ TUNED CIRCUIT 


f = =. 
ПС 
where f = frequency in cycles рег second 
п == 3.14 


L = inductance in henrys 

C = capacitance in farads 
In making radio frequency calculations it is more convenient to reduce L and C 
to smaller units so that f may be expressed in megacycles. The three equations 


then become : 
25,330 25,330 25,330 
= rc orl = aC or C= L 


where f = frequency in megacycles 
L = inductance in microhenrys, and 
С = capacity in micro-micro-farads 
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| USEFUL FORMULAE 


TIME CONSTANT OF RESISTANCE AND CAPACITANCE IN 
SERIES 
T=RxC 


where T is the time constant in seconds, R in ohms and C in farads 


STAGE GAIN—VALVE AMPLIFIER 


Re 
ға Ra 
where u = amplification factor of valve 
ra = impedance of valve 
Rg = anode load resistor In ohms 


OUTPUT TRANSFORMER RATIO 


N= ХА 
у 2 
where N = turns ratio 
Rs = optimum load resistance of valve 


Z = impedance ог loudspeaker 
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Poges 

4-Valve Miniature Battery-Operated Receiver ... ... 34s .. 228-229 
4+1-Valve A.C. Mains-Operated Superheterodyne Receiver .. 230-231 


3+1-Valve D.C./A.C. Mains-Operated Superheterodyne Receiver ... 232-234 


3-Valve Battery-Operated Gramophone Amplifier ... Ял € 235 


3-Watt A.C. Mains-Operated А.Е. Amplifier with Selective Feedback 236-237 


10-Watt D.C./A.C. Mains-Operated Push-Pull A.F. Amplifier ... .. 238-239 

10-Watt A.C. Mains-Operated Push-Pull A.F. Amplifier 4% .. 240-241 

30-УУа А.С. Mains-Operated Push-Pull А.Е. Amplifier zT .. 240-242 

Amplifier Time Base, and Power Supply Unit for Oscilloscope ... 243-245 

Voltage-Regulated Power Supply Unit ... ET 27 89 27 246 

Portable Battery-Operated Photographic Flash Equipment ... 23 247 
CY 
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4-VALVE MINIATURE BATTERY-OPERATED RECEIVER 
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4-VALVE MINIATURE BATTERY-OPERATED RECEIVER 


Provision is made for long and medium wave reception by the use of switched 
coils. In order to obtain a balanced remote cut-off characteristic for the frequency 
changer and the І.Е. amplifier, the screen grids of both valves are fed Кот a 
common voltage-dropping resistor. This mode of operation reduces modulation 
distortion. 


LI may conveniently consist of a frame aerial. 


RESISTORS CAPACITORS 
RI 1,0 МО ЗҮҮ “СІ, СІ8 Aerial trimmers 
R2 i00 ко iW *C2 Aerial tuning 0.0005 uF 
R3 27 KQ 3W C3 0.0001 uF - 
84 22 мо iw C4 0.0001 uF - 
R5 1.0 M Q potentiometer *C5 Oscillator tuning 0.0005 uF 
R6 68 МО iw C6 0.1 uF 200 У 
R7 22 КО {УУ C7 0.0001 uF . – 
R8 22 ма iW C8 0.005 uF — 
R9 470 ко 3W C9 0.1 uF 200 ۷ 
RIO 10 МО iw CIO 0.0001 uF - 
sony s 15000 Q CII 0.01 uF - 
40 о HW co 25 нЕ: 12 v 
VALVES СІЗ 0.005 uF 150 v 
VI DK9i ҮСІ4 20 pF: 150 у 
V2 DF9I СІ5 0.1 ҺЕ - 
МЗ DAFI С16 0.1 uF — 
277 (Би “СІ7, С19 Oscillator Trimmers 
| 0194 *C20, С21 Oscillator padders 
*Variable 
TElectrolytic 
TRANSFORMERS 
TI, T2 465 Кс/ѕ Intermediate frequency transformers. 
**T3 Output transformer. Ratio—44:1 for speech coil impedance of 
2-3 ohms. 
OPERATING VOLTAGES 
HT voltage 90 V LT voltage 1.5 V 


**A more sensitive receiver can be made by using DL94 instead of 
DL92 in the output stage. In this case R11 should be 470 О and 
T3 should have a ratio of 62: 1. 
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44-1-VALVE А.С. MAINS-OPERATED 
SUPERHETERODYNE RECEIVER 


Provision is made for long, medium and short wave reception and gramophone 
reproduction by means of a five-bank, four-way rotary switch, the un-by-passed 
cathode resistor RI7 provides a degree of negative feedback. 


RESISTOR CAPACITORS 
RI 12 ма IW «СІ Aerial SW trimmer 
R2 80 Q 3W *C2 Aerial MW trimmer 
R3 27 ко 3W *C3 Aerial LW trimmer 
R4 47 КО IW *C5, С15, 0.0005--0.0005 uF (two gang) 
R5 33 КО УМ Сб 001 uF 350 
R6 4 КО 3W C7 001 uF - 
R7 150 Q IW C8 0.000] uF — 
R8 4 KQ IW *C9 Oscillator SW trimmer 
R9 0.5 M Q potentiometer 9С10 Oscillator SW padder 
RIO 40 Ка уу *CIHI Oscillator MW trimmer 
RII 22 KQ IW *CI2 Oscillator MW padder 
R12 150 КО IW *CI3 Oscillator LW trimmer 
КІЗ 3,300 * 0 3W 9014 Oscillator LW padder 
814 12 MQ , 3W 9С15, C5, 0.00054-0.0005 uF (two gang) 
RIS 1.2 MQ iw С16 0.000! uF 350 Ү 
RI6 -470 КО ЗҮҮ С17 00! ЫЕ 350 У 
RI7 180 о 3W CI8 0.01 uF 350 V 
RI8 50 KQ 3W CI9 0.1 uF 350 V 
RI? 50 ко iW C20 0.00015 uF 350 V 
C21 0.00015 uF 350 У 
VALVES C22 0.05 pF 350 V 
У! ECH42 C23 2.0 uF 350 V 
V2 EF41 C24 5 yF -- 
ҮЗ ЕВСЯ C25 0.0001 uF 350 V 
V4 ELM C26 0.05 uF - 
V5 Е240 C27 0.002 uF 500 V 
1628 16 uF 350 V 
C29 16 uF 350 У 
С30 25 pF 12У 
С! 0.01 uF — 
* Variable 


TElectrolytic 


TRANSFORMERS 
Ті, T2 Intermediate frequency transformers (465 Kc/s). 
T3 Output transformer. Load resistance of EL41—7,000 N. 
T4 Mains transformer. 

LI 6.3 V centre tapped 2 A 

12 250--0-250 У 60 тА 

13 6.3 V | А 
INDUCTOR 
14 Smoothing choke. Inductance 12 henries 60 mA 
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34-1-УАІХЕ О.С. /А.С. MAINS-OPERATED 
SUPERHETERODYNE RECEIVER 


This receiver is а 3-valve+ rectifier superheterodyne : suitable for operation on 
long, medium and short wavebands, it is designed for operation on any mains 
voltage between 102 and 250 V. 

An interesting feature of the receiver is the use of grid 3 of V2 as the source 
of A.V.C. delay voltage; this has the advantage that the І.Р. transformer is not 
loaded by the delay diode, an arrangement which normally results in a degree 
of modulation distortion. The specified values of R7 and R8 provide a delay 
voltage of 15 V. It should be noted, however, that in this system only a D.C. 
potential may be applied to grid 3 and the current to that electrode must be 
limited to a maximum 10 uA. This imposes a lower limit of 15 M Q for R7 and 
confines the use of grid 3 to supplying the A.V.C. delay voltage. 

For optimum performance on short waves, it is essential that the number of 
turns on the oscillator feedback winding is approximately one half to š the 
number of turns on the tuning winding. Coupling should be tight between 
these coils. In order to obtain an even response over the whole of the short 
wave range, L and С18 are used to boost feedback at the L.F. end of the band. 
In order to achieve this L and CI8 must resonate at a frequency lower than 
the lowest oscillator frequency, for example 4.75 Mc/s for a tuning range of 
16-50 metres. The overall sensitivity of the receiver is better than 60 uV. 


RESISTORS CAPACITORS 

RI i8 КО iW CI 1,000 и 750 М. 
R2 27 KQ 3W C2 LW aerial circuit added cap. 
R3 1.0 MO ЗҮҮ *C3 LW aerial circuit trimmer 
R4 22 ко 3W *C4 MW aerial circuit trimmer 
R5 47 ко IW *C5 SW aerial circuit trimmer 
R6 4 ко 3W *C6, C19 0.00054-0.0005 uF (two gang) 
R7 22 МО ЗҮҮ С7 220 uF Mica 
R8 2.2 МО ЗҮҮ C8 0.1 uF 350 У 
R9 22 МО 1W C9 0.02 uF 350 У 
RIO 10 ма IW CIO 4 uF Mica 
RII 47 KQ IW CI! 220 uuF Mica 
R12 0.5 МО potentiometer C12 LW osc. circuit padder 
RI3 100 KO ЖУУ СІЗ LW osc. circuit added capac. 
Ri4 0.82M Q 3W *С14 LW osc. circuit trimmer 
КІ5 140 о 1W cis MW osc. circuit padder 
RI6 1,500 Q IW *Cl6 MW osc. circuit trimmer 
RIZ 470 O 2W “СІ? SW osc. circuit trimmer 
RI8 180 о SW 19 SW osc. circuit booster 
RI9 100 Q 3W *C19, C6 0.0005--0.0005 uF (two gang) 
R20 200 (0) 2W C20 100 uF Mica 
R2I 200 о 2W С21 100 uuF Mica 
R22 1,074 О 12W wirewound C22 100 uF Mica 
R23 0.1 MO potentiometer 

* Variable 
(anum 


———— (Mullard) ------------ 
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3+1-VALVE D.C./A.C. MAINS-OPERATED 
SUPERHETERODYNE RECEIVER—Continued 


VALVES CAPACIT ORS—Continued 

VI UCH42 C23 180 шЕ 

V2 UAF42 C24 Ol uF 

үз UL4I C25 i о! uF 

V4  UY4I C26 0.02 pF 
С27 4 up F 
C28 47 uF 
C29 0.002 uF 
TC30 50 uF 
Ich 254-25 uF 
[O3 40 uF 
C34 0.02 uF 
C35 0.05 pF 
C36 0.02 uF 


Electrolytic 


TRANSFORMERS 
ТІ, T2 Intermediate frequency transformer (465 Кс/5). 
T3 Output transformer. 


Load resistance of 0141 3,000 ohms. 


INDUCTOR 
L Short wave booster winding. 


Mica 
350 V 
350 V 
350 V 

Mica 

Mica 
350 V 

25 V 


275 V 


350 V 
750 V 
350 V 
750 V 


The values of components which are not stated are dependent upon type of coil 


pack empioyed. 
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3-VALVE BATTERY-OPERATED GRAMOPHONE AMPLIFIER 


This amplifier is suitable for the reproduction of speech and music. A variable 
tone control is provided in order that the quality of reproduction may be adjusted 
to meet individual requirements. The value of the capacitor C2 will affect the 
bass response and its value is dependent upon the type of inductor Т1. А 
typical value for C2 is 0.05 uF. 

When using a 90-V H.T. battery, an output power of 450 mW may be obtained 
with an input drive voltage of 200 mV. The total H.T. current drain under these 
conditions will be about 7.0 mA. 


RESISTORS CAPACITORS 
RI 0.5 М О potentiometer CI 0.05 uF 
R2 680 КО C2 005 uF 
R3 100 КО +W C3 0.005 uF 
84 100 КО potentiometer *C4 8 uF 
R5 | KQ iW *Electrolytic 
VALVES 

VI DAF% 

V2 DL94 

V3 DL94 

TRANSFORMERS 


T1 Push-pull input choke matched to 100 K Q 
T2 Output transformer Ra a=14,000 Q (ratio dependent upon impedance of 


speaker). 


Н.Т. voltage 90 V 


L.T. 1.5 V, 250 mA 
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3-WATT A.C. MAINS-OPERATED A.F. AMPLIFIER 
WITH SELECTIVE FEEDBACK 


Тһе design of this amplifier is such that good quality reproduction of gramophone 
recordings is possible, at a maximum output of over 3 watts. 


Bass and treble tone controls are incorporated in the feedback circuit. Care 
must be taken when connecting up the feedback loop to ensure that the voltage 
fed back is in phase with the input voltage. If the phase relationship is incorrect 
the amplifier will oscillate. 


The recommended value of RI is suitable for all normal armature pickups. Its 
value may, however, be changed to suit any particular type of pickup employed. 


RESISTORS CAPACITORS 

КІ 220 K О potentiometer “СІ 100 uF 6 V 
R2 220K Q 3W C2 0.05 uF 350 У 
R3 2,200 0 tw C3 0.05 uF 350 V 
R4 56 0 iw *C4 4 uF 350 V 
R5 1,000 0 +W C5 0.02 uF 500 V 
R6 25 K Q potentiometer *C6 50 ҺЕ 25У 
R7 1.0M Q IW *C7 16 pF 350 V 
R8 3,00 0 1W “СВ 16 uF 350 У 
R9 47 КО 4w C9 01 uF 350 У 
КІ0 100 K Q potentiometer *Electrolytic 

RII 680 КО 

Ri2 1,000 0 iw 

RI3 70 0 3W 

VALVES 

VI ЕР40 

V2 EL41 

ҮЗ EZ40 

INDUCTORS 

LI Inductance—10 henries Current rating 40 mA 
TRANSFORMERS 


TI Output transformer Primary inductance 7,000 
Primary current rating 36mA 
Secondary impedance 0-4-8-15 0 
T2 Mains transformer 
Rating 250-0-250 Vrms 60 mA 
6.3 


M 2 A centre-tapped 
6.3 V 1 А 
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10-УУАТТ D.C./A.C. MAINS-OPERATED PUSH-PULL A.F AMPLIFIER 


This amplifier is suitable for the reproduction of speech and music and Is capable 
of providing an audio output of approximately 10 watts peak for an input to the 
grid of VI of 70 mV. Bass and treble tone controls incorporated between VI 
and V2 provide a wide range of tone correction. Care must be taken in the 
construction of this stage to ensure that if а metal-cased component is used 
for C6, the case is not connected to the chassis. 


In order to eliminate the switching of mains voltage dropping resistors it is 
possible over a supply voltage range 200-250 V to replace R25, R26 and R27 by 
the Philips barretter type СІ. 


RESISTORS CAPACITORS 

RI 05 МО potentiometer -- 1C! 100 pF 6У -- 
В2 4,700 Q М 10% C2 01 pF 350V 20% 
R3 0.47 MQ $W high stability 10% C3 0.02 uF 500У 20% 
R4 22 МО }W 10% C4 0.005 uF 350 М 10% 
R5 20 МО potentiometer C5 0.002uF 350V 10% 
R6 01 MQ 1W 10%, TC6 4 uF 350 V - 
R7 20 MQ potentiometer TC7 4 uF 350 V — 
R8 100 а yw I0% ЇС8 100 uF 6V — 
R9 1,200 о IW 10% C9 0.02 uF 500 V 20% 
RIO 4 KQ IW 10% CIO 0.02 F 500У 20% 
RII 1,200 о IW 10% TCH 50 uF 25V - 
RI2 01 MO M s 152 4 ағ 3% у — 
КІЗ 01 MQ 4W 0% тс 40 uF 350У - 
814 047 МО ун stability 2% TElectrolytic 

RIS 027 МО 10% 

RI6 0.33 MQ FW high stability 2% 

RI7 10 KO м I0% VALVES 

RI8 1,000 п 4w 20% УІ UAF42 

КІ9 1,000 о yw 20% V2 UCH42 

R20 220 Q 2W wirewound 5% V3 UL41 

R2I 47 О Fw 20% V4 (141 

R22 47 о yw 20% V5 UY4 

R23 1,000 а IW 10% 

R24 180 Q 5W wirewound 10% 

R25 200 О SW wirewound 10% 

R26 200 Q SW wirewound 10% 

627 624 Q ISW wirewound 55, 

TRANSFORMER 


TI Push-pull output transformer. Effective primary impedance 5,500 Q 
(anode to anode). Secondary 0-4-8-15 Q. 


( 9 
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10-WATT А.С. MAINS-OPERATED PUSH-PULL A.F. AMPLIFIER 


This amplifier is intended for the reproduction of speech and music and is 
capable of providing an output power of 10 watts for an input to the grid of 
V1 of 25тМ с m s. 


The input lead to V1 must be as short as possible and should consist of a length 
of low capacity screened cable. 


In order to minimise hum from the EF40 a good high-resistance valveholder must 
be used to avoid leakage in the valveholder. 


RESISTORS CAPACITORS 
R1 500 као — P 1С1 100 uF 6v -- 
R2 470 KQ w -- C2 0.05 uF  500V 20% 
Ва хн, ud IW — сз 0.00 uF 500У 20% 
pe A eee СА 0.005 uF  350V 10% 
R6 10 KO м  — C5 0.002 uF  350V 10% 
R7 20 MO — P 1C6 4 uF — 450v — — 
RB 47 KO gw — 17 4 uF 40у — 
А? 33: OKO AW. 7:5 св 0.02 uF 500У 20% 
810 100 ко 4w = - у, ° 
R11. 2,200 Q W TOM C9 0.02 uF 500У 20% 
R12 100 ко lw = tC10 50 uF 5У — 
R13 2,200 о +W == 5С11 16 Е 4507 215, 
814 270 ко W 2": о 32 еее 
А15 220 KO IW 25 ІС u EX 
R16 220 KO iW Эн {Electrolytic 
R17 10 ко tw 2- 
R18 1,000 Q iW 20% VALVES 
R19 200 Q 2Ww 5% 
R20 47 Q 4W 20% V1 EF40. 
R21 47 о iw 20% V2 ECC40. 
R2 100 > о iW 20% M ЕЕ 
623 1,000 Q му > ED 
All values 10% unless otherwise stated. 
P—Potentiometer (Log). 
w—-wirewound. 
TRANSFORMERS 
Output transformer T1 : Effective anode-to-anode load for two EL41 is 
9,000 ©. 
Mains transformer T2 : 
L1 Primary L2 63У 0.6 A 
L3 63М си. 3A 14 .300-0-300 100 mA 
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30-УУАТТ А.С. MAINS-OPERATED PUSH-PULL A.F. AMPLIFIER 


This amplifier is intended for the reproduction of speech and music and is capable 
of providing an output power of 30 watts. The signal input voltage for maximum 
output power is about 50 mV (rms). This enables the amplifier to be fed directly 
from most types of gramophone pick-up. 
The input lead to VI must be as short as possible and should consist of a length 
of low capacity screened cable. 
In order to limit the peak current in VS the effective resistance (Ry) in each 
anode circuit should be 100 ohms minimum. This resistance consists of the 
resistance of half the H.T. secondary winding plus that reflected into one half of 
the secondary from the primary. The value of Б, is given Бу: 
Re=Re+ N3Rp 
where R, = resistance of half secondary winding 

Rp = resistance of primary winding 

N = turns ratio of half secondary to primary windings 
Negative feedback is obtained from the output transformer secondary and is 
fed back via R9 to the cathode of the input section for V2. 
The ripple current in the reservoir capacitor С12 is 220 mA. This component 
must be of a type suitable to withstand this current. 


RESISTORS CAPACITORS 
RI 500 КО Р iC! 100 ҺЕ 6У -- 
R2 40 КО IWH.S C2 0.05 uF 500У 20% 
R3 4,700 а IW C3 0.02 pF 500V 20% 
R4 22М0 iw C4 0.005 uF 500У 10% 
85 20 M Q C5 0.002 uF 500Ү 10% 
R6 100 ко IW 1С6 4 uF 450 V - 
R7 2.0 MQ P ТС? 4 uF 450У - 
R8 4 KQ IW C8 0.05 | 500У 20% 
R9 22 КО iW C9 0.05 uF 500У 20% 
RIO 100 KO М [C!0 50 uF 50 У - 
КІ! 2,200 о М ic!! 16 uF 450 У - 
#12 100 KO ¿W jc 2 32 uF 450 V — 
RI3 2,200 о iW TElectrolytic 
RI4 70 KO ЗҮҮН. 2% 
RIS 220 КО УН. 2% VALVES 
RI6 220 КО iW Vi EF3A 
R17 10 ко 4% У2 ECC33 
КІ8 1,000 а iW 20% V3 EL37 
RI9 250 0 6Ww 5% V4 EL37 
820 47 Q yw 20% У5 6232 
821 47 Q iW 20% 
R22 1,000 о iW 20% 
R23 1,600 . Q 2W 
All values 10% unless otherwise stated. 

P—Potentiometer (Log.). H.S.—High stability... © w—wirewound. 
TRANSFORMERS 


Output transformer TI : Effective anode-to-anode load for two EL37 is 5,000 (1. 
Mains transformer 12: 

LI Primary 12 5У 2А 

13 63V ct. 4A L4 350-0-350 170 mA 


o xd 
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AMPLIFIER, TIME BASE AND POWER SUPPLY UNIT 
FOR OSCILLOSCOPE 


By means of the time base generator, amplifier and power supply unit described 
below, a simple but efficient oscilloscope may be constructed for the visual 
examination of a large variety of waveforms, 

The use of the two amplifiers enables ample deflection to be obtained in both 
axes under all normal conditions. 


THE AMPLIFIERS 


The horizontal and vertical amplifiers are similar in construction and are of the 
paraphase type. This enables an output voltage balanced on either side of earth 
to be fed to the deflection plates of the cathode ray tube, thus avoiding deflection 
defocusing. The grid and anode leads to the valves should be as short as possible 
in order to avoid stray capacitative coupling. When used in conjunction with the 
3-inch cathode ray tube, Type DG7-5, the amplifier will enable a deflection 
sensitivity of 1.25 cm/V (D.C.) to be obtained. The response of the amplifier 
is substantially linear up to 2 Me/s. 


H.T.*250V. 


RESISTORS CAPACITORS 

RI | MQ CI о! uF 350 У 
R2 50 о с2 1,500 upF = 
R3 10 ко *C3 32 ығ 350 У 
А4 180 а C4 0.22 uF 350 V 
85 0 ка С5 1,500 uuF - 
R6 12 КО Се о! uF 350 М 
R7 150 о *Electrolytic 

R8 | MQ 

R9 10 ка VALVES 

RIO 180 Q VI, V2 ЕҒ42 


All resistors are rated at ЗУУ. 
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AMPLIFIER, TIME BASE AND POWER SUPPLY UNIT 
FOR OSCILLOSCOPE—Continued. 


TIME BASE GENERATOR 
The time base generator is of the single-valve type and is capable of providing 
a linear sweep voltage over the frequency range 7.5 с/5—30 Кс/5, with the choice 
of capacitors given on the circuit diagram. The capacitors are selected in turn 
by means of a single-pole seven-way rotary switch. 
Provision is made for synchronising the time base frequency with that of the 
waveform under examination by applying a fraction of the latter to the suppressor 
grid of the valve. 


FREQUENCY RANGE 


СІ 


O 
Time Вазе 


Output to 


"X Amp. 


RESISTORS 
RI 20 КО 
R2 100 КО 

"R3 20 КО 
84 56 КО 
R5 39 КО 
R6 47 КО 
R7 150 Q 
R8 470 O 
R9 39 КО 
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С2 Frequency Range 
220 uuF 7.5 Kc/s— 30 Kc/s 
680 цаҒ 2.5 Kc/s— 10 Кс/5 
2200 uuF 750 c/s -- 3 Ke/s 
6,800 uuF 250 c/s — 1 Ke/s 
0.022 uF 75 c/s —300 с/ѕ 
0.068 uF 25 c/s —100 c/s 
0.22 pF 7.5 c/s — 30 c/s 


iw 
IW 
3W 
iw 
iw 
IW 


RIO L5 MO iW 
RII 22 ко IW 
RI2 82 KO IW 
*RI3 50 КО 
(amplitude control) 
RI4 560 КО 4W 
**RIS 0.5 MQ 
*Wirewound 
**Potentiometer 


CAPACITORS 


СІ 
с2 
C3 

1C4 
cs 
C6 


5 uF 
See notes ab 
560 uuF 

32 uF 

0.2 uF 

5 uuF 
TElectrolytic 


VALVE 


VI 


EF42 


H.T.+25O V 


Sync.Input 
toY2 plate. 


ove 


320 V 
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AMPLIFIER, TIME BASE AND POWER SUPPLY UNIT 
FOR OSCILLOSCOPE—Continued 


POWER SUPPLY 


This 15 а power pack of conventional type using a full-wave rectifier capable of 
delivering an output of 60 тА at approximately 250 V. 


Sup 


Mons 


To Valve 
Heaters 


RESISTOR CAPACITORS 


кі 50KQ 2УУ TCI 32 uF 320 V 
ТС2 16 uF 450 V 
TElectrolytic 
VALVE 
VI А231 
INDUCTOR 
LI 10 henries 60 mA 


MAINS TRANSFORMER 


L2 250-0-250 60 mA 
L3 4V 1A 
14 63V 2Act. 


Sa A Page 245 


| | GENERAL TECHNICAL DATA 


CIRCUITS 


VOLTAGE-REGULATED POWER SUPPLY UNIT 


The circuit diagram shows a high stability voltage-regulated power supply unit 
capable of providing a high degree of stabilisation over the range of 150-300 V 
at 125 mA. 


The output current is limited at low voltage output by the maximum anode 
dissipation of УЗ and М4. When the output voltage approaches 300 V the limit 
is set by the start of lg, in V3 and V4. 


Stability from minimum to maximum load current, at an output voltage of 250 V 
is better than 0.5 V, and under these conditions the hum output is less than 25 mV. 
If only one heater winding is available for the control and stabilising valves, it 
should be utilised as shown below. 


RESISTORS 
RI 33 КО 2W 
R2 22 КО 2м тігі id 
R3 220 KO iW VW АН Cathode 
R4 47 `Q iw tor EE 
RS I5 KQ IW and EL37 
R6 47 Q IW (ма EL37 
R7 68 ка 2W Д | л Cathode 
R8 | ко м 
R9 т ка IW шилж 
RIO 7.5 КО 2W wirewound 
RII 20 KO wirewound potentiometer 
RI2 10 КО 2W wirewound 
VALVES 

CAPACITORS VI 6232 
TRANSFORMER “СІ 6OuF 350 V V2 7475 
LI 6.3 У centre tapped "C2 60uF 350V V3 EL37 
12 63V ЗА *C3 4үЁ 450 V V4 Е137 
L3 375-0-375 150тА *C4 32yF 450 V V5 EF37 
14 5V 2A *Electrolytic V6 85А! 

С 3 
2 
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PORTABLE BATTERY-OPERATED PHOTOGRAPHIC FLASH 
EQUIPMENT 

The circuit below is of a portable unit intended for the production of high 
intensity short-duration luminous flashes of a type suitable for scudio or press 
photography. 

The reader is referred to pages 171 for general operating data on the flash 
tubes which may be incorporated in this type of apparatus. 


RESISTORS TUBE 
RE 10 MQ VI LSD3/LSD3A 

А2 068 MQ RECTIFIERS 
BI 6.0 V battery ог MI Metal rectifiers 

accumulator Ч бх circuit input voltage 900 Vrma 
Mean output current 8 mA 

CAPACITORS 

СІ 0.05 pF 1,500 У 

902 33 pF 2,500 V 

С 10 uF 500 V 


*This value of capacitor will enable a flash duration of approximately 150 и Sec. 
to be obtained. 


SWITCHES 
SI Charging switch 
52 Firing switch 


TRANSFORMERS 
T! Primary 6-0-6 V Secondary 900 Vrms 
T2 Trigger transformer, minimum output; 3,000 V 


ETN 
—— Y. [Millard] 
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1, SYMBOLS FOR ELECTRODES. 


Anode a Fluorescent Screen or Target... t 
Cathode ... k External Metallisation ... iis M 
Grid g Internal Metallisation ... 3: га 
Неасег h Deflector Electrodes ... e. хогу 
Filament 2 vue n Internal Shield ... s 
Beam Plates — ... .. bp 


NOTE I. іп valves having more than one grid, the grids are distinguished 
by numbers—g]l, 22, ctc., g! being the grid nearest the cathode. 


NOTE 2, іп multiple valves, electrodes of the different sections may be 
distingulshed by adding one of the following letters : 


Diode ... ES . d Hexode e 45 \ 
Triode... Ж ы ct Heptode we hh 
Tetrode 2% eq Octode 2 s J 
Pentode ЭС ew P Rectifier 448 Z2 it 


Thus, the grid of the triode section of a triode-hexode 
is denoted by gt. 


NOTE 3. Two or more similar electrodes which cannot be distinguished 
by any of the above means may be denoted by adding one or 
more apostrophes to indicate to which electrode system 
the electrode forms a part. 

Thus, the anode of the first diode in a double diode valve is 
denoted a’. 


2. SYMBOLS FOR ELECTRIC MAGNITUDES. 


Voltages Current 
Direct Voltage ... Bon, Direct Current ХЭЛ 
Alternating Voltage (rms) Vrms Alternating Current (rms) тз 
Alternating Voltage (mean) Уау Alternating Current (mean) lav 
Alternating Voltage (peak) vpk Alternating Current (peak) ipk 
Peak Inverse Voltage .. РАМ. 
Miscellaneous 
Frequency 4% ns 


Amplification Factor ... y 
Mutual Conductance ... gm 
Conversion Conductance gc 


Distortion ... . D 
Anode efficiency we 7 
— 
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Inside Outside 


Valve. Valve. 
Resistance АС ET 43 “+ ХУ r R 
Reactance x x 
Impedance z 2 
Admittance y Y 
Mutual Inductance m M 
Capacitance : c С 
Сараскапсе ас Working Temperature Cw 
Power m у р Р 
3. AUXILIARY SYMBOLS. 
Battery or other source of supply ... ХҮ 255 НО ы b 
Inverse (Voltage or Current) ЭГ «ei га: ses Үл inv 
Ignition (Voltage) A ЯГ zn 22 Е 22 Чу ign 
Extinction (Voltage) ... p st Ж" A ine aie ext 
No signal iss 38) ads 262 52% ise vis ... о 
Input... с. soe ie 5% n 45% tee E in 
Output tee SA 519; 22% s Sue is 55. out 
Total ... v о ша: 5 sia ms зай 2% tot 
Centre Tap isk ae її Ше за ЯС ae ¿wa ct 


4. COMPLEX SYMBOLS. 


Symbols in Sections І and 3 above тау be used as subscripts to symbols іп 
Section 2, to denote such magnitudes as Anode Current, Grid Volts, etc., 
e.g. -- 


Anode Voltage | ... Ма Anode Current (D.C.) ... la 

Control Grid Voltage Vgl Anode Current (A.C. rms) — la(rms) 

Anode Supply Voltage Va(b) No signal Anode Current la(o) 

Filament Voltage ... Vr Control Grid Current — ... lg 

Heater Voltage | ... Vh Total Distortion... e Drot 

Anode Dissipation ра 3rd Harmonic Distortion D3 

Output Power ... Рош Equivalent Noise 

Drive Power ... Р drive Resistance ET -. Req 

Internal. External. 

Anode Resistance  ... 32 i га Ra 
Insulation Resistance (heater to cathode) 52% Fh-k 
Resistance between Control Grid and Cathode rgl-k Ка-к 
Capacitance (cold 

Anode to all other electrodes ... 2 vee Саа! 

Anode to control grid  ... ЯС са- 

Control grid to cathode at working temperature Cgl-k(w) 

Control grid to all other electrodes except 

anode (Input Capacitance) ... Cin 
Anode to all other electrodes except “control 
grid (Output Capacitance) .. за - Cout 
(С) 
аі [Mullard] овај 


